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PYNHE classification of ovarian neoplasms 
is at the present time a subject upon 
which there is a marked lack of una- 

nimity of opinion. That this is to some de- 
gree unavoidable is apparent when one 
considers the multiplicity of growths both 
cystic and solid arising from the ovary. The 
need of a more uniformly accepted terminol- 
ogy is appreciated when we consider the 
question of ovarian teratomata. We find the 
terms teratoma, embryoma, teratoid, tera- 
tomatous, dermoid, and mixed cell tumor 
used at times interchangeably. 

Lynch (15) uses the term embryoma and 
states that this includes dermoid and _ tera- 
toma, the dermoid being essentially benign 
and the teratoma malignant. Bland-Sutton 
(3) follows much the same classification con- 
sidering teratomata and dermoids as specific 
entities. Strong (19) refers to genital and 
extragenital teratomata. Graves (11) con- 
siders dermoids and teratomata separately, 
at the same time referring to a similar his- 
logenetic origin. Ewing (6), Frank (7), 
Frankl (9) and others refer to ovarian tera- 
lomata as of two types, cystic and solid. 
The cystic is the more common, orderly 
arranged dermoid; and the solid, the unusual 
potpourri of tissue found in the malignant 
teratoma. This classification seems to me to 
be preferable from the standpoint of histo- 
genesis and clarity. The common, benign, 
cystic teratoma or dermoid, and the rare and 


‘From the Laboratory of the Carson C. Peck Memorial Hospital. 


malignant solid teratoma are probably iden 
tical in origin and there are many inter 
mediate types connecting the two. As to 
retroperitoneal teratomata Kolb (12) states 
that no solid retroperitoneal teratoma has 
been reported. A careful survey of the litera- 
ture to the present time substantiates this 
statement. 

Ovarian dermoids or cystic teratomata in 
any location are to be carefully distinguished 
from true dermoids which are congenital se- 
questration tumors found at the lines of em- 
bryonic fusion. These tumors arise by the 
displacement and inclusion of ectodermal cells. 

The histogenesis of ovarian teratomata 
is interesting but highly speculative. Any 
speculation as to the origin of teratomata 
must accept the fact that the cell from which 
they originate is totipotent as the growth 
shows evidence of all three primary germ 
layers, ectoderm, entoderm, and mesoderm. 
There are at present two seriously considered 
theories as to their origin; one the so-called 
blastomere theory of Marchand and Bonnet 
(4) and the other the more commonly accepted 
germ cell theory of Wilms (21). The blasto- 
mere theory assumes that the histogenesis 
of these tumors dates from the earliest seg- 
mentation of the fertilized ovum, for it is at 
this time that the blastomere originates. In 
some way a blastomere becomes isolated per- 
sisting as a quiescent parasite upon its host, 
or fetus in fetu, from the time of earliest seg- 


Read before the Brooklyn Gynecological Society March 6, 1925. 
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Fig. 3. Retroperitoneal teratoma in sifu. 


mentation through fetal and into postnatal 
life; when activated by some unknown stimu- 
lus it gives rise to a teratoma. This theory 
readily accounts for the unusual extra-ova- 
rian teratomata found in the skull, anterior 
mediastinum, or retroperitoneal tissues. The 
more commonly accepted theory is that 
teratomata originate from germ cells; whether 
this growth is called parthenogenetic or not 
is immaterial. By this explanation alone can 
we account for the marked predilection of 
teratomata for the sex glands. The multiple 
origin of cystic teratomata or dermoids in 
the ovary can hardly be assumed to arise 
from multiple isolated blastomeres. Novak 
(16) reports ten dermoids in one ovary and 
eleven in the other. Cases of this type give 
great weight to the germ cell theory of origin. 
On the other hand we cannot account for the 
occasional teratoma of the mediastinum or 
pineal gland by this theory. Thus there are 
valid objections to both the blastomere and 
the germ cell theory. 

Retroperitoneal teratomata may originate 
as do ovarian teratomata, from an isolated 
blastomere or from germ cells of an accessory 
ovary retroperitoneal in location. They may 








Fig. 4. Retroperitoneal teratoma after removal showing 
the right kidney embedded in its capsule. Specimen meas- 
ured 32 by 41 centimeters. 


originate from germ cells which have re- 
mained at their primary embryonic location, 
retroperitoneal and lateral to the spinal col- 
umn. This explanation seems to apply best 
to the case I wish to report. 

Cystic ovarian teratomata or dermoids are 
one of the commonest ovarian neoplasms. 
Their frequency is variously estimated at 
from 2 to 18 per cent of all ovarian tumors: 
Spencer Wells finds 2.2 per cent in a series 
of 1,000 ovarian tumors; Olshausen 4 per cent 
in something over 2,000 ovarian tumors; 
Bishop (2) in a recent review gives 7 per 
cent in 333 cases occurring at The Brooklyn 
Hospital; Kelly 18 per cent in 138 cases. 
During the past 5 years there have occurred 
on the gynecological service at Bellevue 
Hospital approximately 125 ovarian tumors 
with 10 cystic teratomata, 8 per cent. 

Bilateral cystic teratomata are compara- 
tively common. Olshausen found 14 per 
cent to be bilateral. Pfannenstiel states that 
they occur in 10 per cent of cases. Gebhard 
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Fig. 5. 

Fig. 5. Section from retroperitoneal teratoma showing 
one of the many cysts lined by a palisaded layer of epi- 
thelium. 

Fig. 6. Section from retroperitoneal teratoma showing 
skin structures and hair follicle. 


in 107 cases found 16 bilateral growths. 
Kelly found one in 87 cases, and Weiner one 
in 60 cases. 

Malignant changes of any type in cystic 
teratomata are rare.. The most frequent type 
of malignancy is carcinoma. This is usually 
of the squamous cell type and arises from the 
extensive epiblastic elements of the tumor. 
The ratio of development of carcinoma is 
usually given as occurring in from 3 to 5 per 
cent of the cases. Frankl (10) in 1920 was, 
however, able to collect only 60 authentic 
cases. Sarcomatous change in a cystic tera- 
toma is very rare, and but a few isolated 
cases have been recorded. These figures 
would seem to justify conservation of a por- 
tion of the ovary or ovarian resection in cases 
of bilateral cystic teratomata occurring in 
young women in whom subsequent preg- 
nancies are greatly desired. 

Solid teratomata are among the rarest of 
ovarian neoplasms. They are characterized 
by embryonic tissue derived from all three 
layers of blastoderm. The tissue is in a con- 
fused association without the attempt at 
definite structure so manifest in the cystic 
teratoma. The solid teratomata develop 
rapidly and are highly malignant. Graves 





Fig. 6. 
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Fig. 7. 

Fig. 7. Section from retroperitoneal teratoma showing 
an area of myxomatous connective tissue with peculiar 
cells designated as “‘bird’s eye” cells. They are neoplastic 
epithelia scattered here and there in various sections 
throughout the tumor. 
states that there are less than 50 cases of solid 
ovarian teratomata in the literature at the 
present time. In 1907 Frank (8) was able to 
collect only 37 authentic cases. Kroenig (13) 
reports 40 cases from the literature up to 
1919. There is no case of solid teratoma in 
the records of Bellevue Hospital where the 
gynecological admissions will average 1,800 
cases a year. It has been suggested that the 
solid teratomata consisting largely of em- 
bryonic tissue originate from immature sex 
cells while the cystic teratomata consisting 
largely of adult tissue originate from more 
mature sex cells. Askanzy (1) assumes that 
the adult tissues of the dermoid are of equal 
age with those of the host and that the tumor 
is in fact congenital, while the solid terato- 
mata showing embryonic tissue are postnatal 
in origin. Rossle (18) reports the case of a 
well developed dermoid in an infant of 10 
months. Lexer (14) reports a cystic tera- 
toma in a female child of 7 weeks. Eggen- 
berger (5) reports a dermoid the size of a 
child’s head in an 8-year-old child. Polak (17) 
states that prior to puberty dermoids are the 
commonest ovarian tumors. 

The so-called struma ovarii in which evi- 
dence of thyroid tissue is found represent a 
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Fig. 8 (left). Section from retroperitoneal teratoma showing a disorderly invasion 


of loose connective tissue and myxomatous tissue by epithelia. 


nant area. 
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Fig. 9. Section from retroperitoneal teratoma taken through plaques of bone 


showing normal bone formation. 


one-sided growth in a teratoma. ‘They may 
be benign or malignant. Pick, in 21 dermoids, 
found islands of thyroid tissue. 

Retroperitoneal teratomata are as a matter 
of course decidedly unusual tumors. Their eti- 
ology, namely, that they probably arise from 
germ cells of the ovary or isolated blasto- 
meres makes this location unusual. Lexer and 
Kolb have studied retroperitoneal teratomata 
most thoroughly. Lexer, in a monograph on 
abdominal teratoid tumors, both intraperito- 
neal and retroperitoneal, reports four retro- 
peritoneal teratomata. He states that most 
retroperitoneal teratomata are found in the 
left retroperitoneal tissue near the vertebral 
column. Kolb, writing in 1909, states that 
Tilloux (20) in 1886 collected 33 cases of extra- 
ovarian abdominal teratoid tumors; these 
were intraperitoneal and retroperitoneal. Sub- 
sequent to this time the literature upon the 
subject has been sparse, especially references 
to retroperitoneal teratomata. Kolb collected 
five cases from the literature and added one 
case of his own. 

The retroperitoneal teratomata are usually 
cystic and well encapsulated. They produce 
symptoms chiefly by pressure. There is no 
case on record of a solid or malignant tumor 
of this type. 


CASE REPOR1 


The case | wish to report occurred in a woman 50 
years of age. She was admitted to the Peck Me 
morial Hospital under the care of the writer Octo 
ber 5, 1924. She complained of abdominal pressure 
symptoms and an increase in the size of her abdomen 
for about 3 months prior to her admission to the 
hospital. She had no menstrual disturbance, having 
passed through a normal menopause 5 years prior 
to this time. Abdominal examination showed a 
plainly palpable tumor mass apparently cystic in 
character occupying the larger part of the abdomen 
A pre-operative diagnosis of large ovarian cyst was 
made. She was operated upon on October 8, 1924. 
Operation revealed a negative pelvis, the uterus, 
both tubes, and ovaries being normal. It was 
apparent at once that the tumor was retroperitoneal] 
as the posterior parietal peritoneum was almost in 
apposition with the anterior parietal peritoneum at 
about the umbilicus. The posterior peritoneal layer 
was incised and by blunt dissection the tumor 
enucleated. The tumor apparently arose from the 
cellular tissue to the right of the vertebral column 
although there was no definite pedicle. The right 
kidney was adherent to the wall of the tumor and 
during attempted separation the kidney was trau 
matized; it was, therefore, removed with the tumor 
mass. The patient made an uneventful recovery, 
leaving the hospital 16 days after operation. 

For the detailed histological study of this tumor 
I am indebted to Dr. Hala, pathologist to the hos 
pital, and I will quote from his report: ‘‘Specimen 
consists of a cystic mass 41 by 32 centimeters 
weighing 11 kilograms (26 pounds). It possesses 4 
thick wall which superficially contains a marked 
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amount of adipose tissue. Internally it is trabecu- 
lated and shows numerous small and large subsidi- 
ary cysts filled with brownish gelatinoid material. 
Occasional plates of what appears to be osseous 
tissue are found embedded within the wall. The 
contents of the main cystic cavity consists of a semi- 
gelatinous brownish fluid. The specimen of kidney 
shows no gross pathology. Sections were taken 
from various portions of the tumor, including what 
appears to be plaques of bone. The microscopic 
picture is variable. Necrosis is a prominent feature. 
In general the structure is of fibrous character. 
Scattered here and there are circumscribed collec- 
tions of epithelial cells forming here acini, and in 
other places solid alveoli. Some of the acini are 
lined with a palisaded layer of epithelium. In still 
other areas the epithelial cells are diffusely scat 
tered throughout an  cedematous _ fibro-adipose 
stroma in a disorderly fashion. Such areas suggest a 
potential malignancy. In the various sections one 
encounters areas of what appear to be true myxo- 
matous tissue. Histological examination of the 
sections apparently incorporating plaques of bone 
disclosed a fibrillar connective-tissue stroma in 
which small areas of histologically normal osseous 
lissue are present.” 

While in this tumor we found positive 
evidence of only two primary germ layers, 
ectoderm and mesoderm, I feel that the 
tumor should be designated as a teratoma 
rather than a teratoid or mixed cell tumor. 
Only by a very thorough study can we de- 
termine the absence of entoderm. Ewing 
states that there is little doubt that entoderm 
is the least vigorous of the three germ layers, 
and may succumb early in the tumor growth. 


SUMMARY 


1. The term dermoid as applied to ovarian 
neoplasms is inaccurate. So-called ovarian 
dermoids should be referred to as cystic 
ovarian teratomata. 

2. The histogenesis of ovarian teratomata 
is highly speculative. ‘There are two seriously 
considered theories as to their origin, one the 
so-called blastomere theory of Marchand and 
Bonnet, and the other the germ cell theory 
of Wilms. 

3. Cystic teratomata or dermoids are one 
of the commonest ovarian neoplasms. In a 
series of 125 ovarian tumors at Bellevue 
Hospital they comprise 8 per cent of the cases. 


4. Bilateral cystic teratomata are com 
paratively common, occurring in from 2 to 14 
per cent of the cases. 

5. Malignant changes in cystic teratomata 
are rare, the most frequent type being squa- 
mous cell carcinoma. The ratio of develop- 
ment of carcinoma is usually given as from 
3 to 5 per cent. 

6. Ovarian resection is justifiable in cases 
of bilateral cystic teratomata in young women 
in whom subsequent pregnancies are desired. 

7. Solid teratomata are among the rarest 
of ovarian neoplasms. There is no case in the 
records of Bellevue Hospital in which the 
gynecological admissions average 1,800 cases 
a year. 

8. So-called struma ovarii may be benign 
or malignant. 

9. Retroperitoneal teratomata are unus 
ual tumors. There is no case of solid retro- 
peritoneal teratoma recorded in the literature. 

10. Report of a case of cystic retroperi 
toneal teratoma weighing 11 kilograms (26 
pounds). 
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THE CALCAREOUS DEPOSITS OF SO-CALLED CALCIFYING 
SUBACROMIAL BURSITIS’ 


By JOHN BERTON CARNETT, M.D., PHILADELPHIA, PENNSYLVANIA 


Professor of Surgery, University of Pennsylvania Graduate School of Medicine 


HAVE personally operated on 14 cases of 

the condition commonly called calcifying 

subacromial bursitis for the removal of 
calcareous deposits, and have assisted my 
former Chief, Dr. Edward Martin, in opera- 
tion on 5 other similar cases. I have seen more 
than 25 shoulders in which a calcareous de- 
posit was démonstrated by the X-ray but in 
which no operation was performed. In many 
of the operative cases there were bilateral de- 
posits but operation was performed on only 
one shoulder. 

Anyone attempting to familiarize himself 
with the literature dealing with these cases 
should read the papers of Codman in which 
he describes subacromial bursitis as the most 
common cause of stiff and painful shoulders. 
I believe that further investigation will demon- 
strate that a variety of lesions, of which 
calcareous deposit is one, may give rise to 
the symptom complex now usually ascribed 
to subacromial bursitis. Codman’s contribu- 
tions are classics in dealing with the mechan- 
ism of normal shoulder movements. His ob- 
servations are supplemented by those of 
Stevens, who has studied the action of the 
short rotators of the shoulder. Codman’s 
clean cut description of the symptoms of sub- 
acromial bursitis and the mechanism by which 
they are produced has been accepted without 
much alteration by subsequent writers. I en- 
dorse the majority of Codman’s observations 
and will quote freely from them in this paper. 

Calcareous deposits were unknown when 
Codman published his first paper in 1906 and 
he makes no mention of them in it. Painter 
in 1907 was the first to report the finding of 
definite shadows in the shoulder by X-ray 
examination in 4 cases. He assumed that the 
shadows were caused by thickening of the 
walls of the subdeltoid bursa as did Baer, who 
also reported 2 operative cases in 1907. In 
the light of our present knowledge there can 
be no doubt that both these authors were 


dealing with calcareous deposits. They each 
reported having excised the entire subdeltoid 
bursa in 4 cases. Painter found the deposit in 
2 of the specimens removed at operation but 
missed the deposit in the other 2 probably be- 
cause he did not search for it underneath the 
floor of the bursa. 

Painter and Baer reported the deposits as 
being located within the cavity or walls of the 
bursa itself but Codman saw Painter operate 
on one of the latter’s 4 patients and observed 
that the deposit was not in the bursa but was 
located beneath the floor of the bursa. Cod- 
man reports Painter as agreeing with him that 
the deposits were beneath the bursal floor 
rather than in the bursa. Codman reported 
one case of his own in which the deposit was 
found at operation beneath the floor of the 
bursa. Codman was, therefore, the first to 
note the extrabursal position of these deposits. 
Many subsequent writers in describing single 
operative cases report the deposit as being in 
the bursa but it seems highly probable that 
the great majority of them did not make exact 
observations as to the actual position of the 
deposit in relation to the bursa. Their writ- 
ings contain many other fallacies which still 
permeate recent literature notwithstanding 
Brickner’s forcible efforts to overcome them 
in his two excellent papers in which he reports 
18 operative cases. 

The literature is confusing also because 
various writers use the terms “subdeltoid 
bursa” and ‘‘subacromial bursa” as though 
they were synonymous and interchangeable, 
whereas other writers believe these two terms 
represent two separate and distinct burs. 
The descriptions contained in different books 
on anatomy are likewise variable and confus- 
ing. My own experience indicates that Pier- 
sol’s Anatomy and Codman’s and Brickner’s 
papers are correct in describing only one bursa 
which lies in part beneath the acromion proc- 
ess and in part beneath the deltoid muscle. 


'Read before College of Physicians of Philadelphia on October 1, 1924. 
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Fig. 1. A (left). Internal rotation. Large shadow 12 
hours after onset of first symptom. 8. External rotation. 
Deposit concealed. 


Surgical literature contains detailed his- 
tories of numerous cases quite similar to those 
I have encountered and it seems needless to 
give the individual records in each of mine. 
The clinical histories suggested a division of 
these patients into two main groups, (1) the 
acute and (2) the chronic. 

The outstanding symptoms in the acute 
cases were pain and fixation of the shoulder 
joint. The maximum pain was located com- 
monly at the outer side of the arm over the 
lower half of the deltoid muscle and only ex- 
ceptionally at the site of the calcareous deposit 
just beneath the acromion process. In many 
of the cases, especially in those of longer dura- 
tion, the pain was referred from the neck all 
the way to the hand. Many of these cases had 
been undergoing treatment for brachial neu- 
ritis for several months. Several of them were 
tender along brachial nerve trunks but none 
of them had reactions of nerve degeneration. 
In all of the acute cases pain was aggravated 
by active and passive motions of the shoulder, 
particularly in the direction of abduction and 
inward rotation. The pain was usually worse 
at night apparently due to the backward 
drag of the elbow. The patients could not lie 
on the affected side because direct pressure 
aggravated their pains. Many patients had 
learned they could obtain some relief at night 
by placing the arm on a pillow in a position of 


lig. 2. A (left). Internal rotation. Large shadow, shown 
free from bone. B. External rotation. Deposit partly 
hidden, simulating an osteophyte. 


slight abduction. The pain varied in intensity 
in different patients and in the same patient 
on different days. In some the pain was in- 
tolerable except when relieved by full doses of 
opiates. In the hyperacute cases the pain was 
as intense as that encountered in renal or 
biliary colic. In the non-operative cases there 
was a natural tendency for the hyperacute 
pain to ease up after a few days or within two 
weeks. On partial subsidence of the pain pa- 
tients were prone to resume active use of the 
arm too early and pain recurred. Usually the 
pain became less severe and all the symptoms 
merged over into the chronic type of the dis- 
ease. 

In the acute cases the range of motion at the 
shoulder joint was greatly restricted by muscle 
spasm and pain. There was never complete 
fixation nor ankylosis of the joint. The shoul- 
der was least restricted in backward and for- 
ward swinging motions at the side of the 
body. After the patient’s confidence had been 
gained passive abduction of the arm was usu- 
ally free through an arc of about 10 degrees 
directly outward from the side of the body. 
Further abduction, either actively or pas- 
sively, was not possible in the shoulder joint it- 
self but by rotating the scapula on the chest 
nearly all these patients were able to bring the 
arm outward to about a 4o degree angle from 
the lateral chest wall. 
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Fig. 3. A (left). Arm in adduction. Large deposit. 
Deposit apparently impinging on acromion. 


Inward rotation was restricted in all acute 
cases as evidenced by an inability to place the 
hand behind the back. The patients were un- 
able to comb the back hair and could not 
fasten suspender or rear skirt buttons. The 
men could not introduce the hand into the hip 
pocket. External rotation usually was fairly 
free but was restricted and painful in several. 

In a few of the acute cases, atrophy of the 
deltoid, supraspinatus, and infraspinatus mus- 
cles was more marked than would be expected 
simply from non-use. In none of these pa- 
tients was there a swelling or fluctuation in- 
dicative of fluid accumulation in the sub 
acromial bursa. In 6 cases, efforts to obtain 
fluid from the bursa by aspiration proved 
futile. One patient only had oedema which 
was moderate in amount and was located in 
the lower deltoid region. ‘The same patient 
was the only one to exhibit any fever and her 
temperature barely crossed 100 degrees. Skia- 
grams demonstrated the deposit of lime salts 
in every acute case. 

The chronic type of cases either began as 
such or were originally of the acute type. 

ain, both as to localization and radiation, 
was similar to the acute cases but varied great- 
ly in intensity in the individual patients. In 
different patients the pain was constant, inter- 
mittent or remittent over a period of weeks, 
months, or years. Mild exacerbations of pain, 
lasting from several days to a few weeks, were 
frequent either as the result of exercise or 
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\rm in maximum possible abduction (about 85 degrees). 


without obvious cause. Several patients had 
very acute exacerbations in which the pain 
was as viciously severe as in the acute type 
of cases. In the milder cases and during 
remissions in the severer cases pain was felt 
only during extreme inward rotation or ab- 
duction to or above the shoulder level. 

In elevating the arm from the side of the 
body to a perpendicular, some of the patients 
would experience pain only when the arm was 
passing through that portion of the arc from 
75 to go degrees and on dropping the arm to 
the side would experience similar pain when 
the arm was within the same are. A few of 
these patients could go through the same mo- 
tion painlessly by holding the humerus. in 
a position of external rotation (palm up and 
elbow slightly flexed). 

Limitation of motion varied greatly in the 
chronic cases. In some, motion was practically 
free except for causing bearable pain in ab- 
duction; in extreme inward rotation; and in 
circumduction at the shoulder level. In the 
majority, however, there was more or less 
marked restriction in abduction and inward 
rotation either with or without restriction of 
external rotation. Limitations of motion were 
more marked during exacerbations of pain 
due to the pain and muscle spasm. Mainte- 
nance of the arm in its restricted position in 
long standing cases led to contractures of the 
shoulder muscles and to atrophy which was 
most evident in the deltoid, supraspinatus, 
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lig. 4. Bilateral deposits. .1 (upper left). Left shoulder 
in external rotation showing multiple deposits which in 
B (upper right), are concealed in internal rotation. C (lower 
left). Symptomless right arm in internal rotation. The 
deposit shadow overlaps the bone shadow and resembles 


and infraspinatus muscles. In a few of these 
patients the chief complaint was disability 
rather than pain. 

In many chronic cases the condition ap- 
parently ran a self-limiting course and irre- 
spective of treatment the patient made a 
complete recovery at varying periods from a 
few months up to three years. Ina very small 
percentage of cases the condition persisted 
over a longer period of years (up to twenty 
years) and there were apt to be long periods 
of remission of symptoms. The calcareous 
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a bony outgrowth but stereoscopically the deposit shadow 
is free from the bone. D (lower right). Right arm in 
external rotation. Humerus and deposit shadows super- 
imposed. No change in right shoulder shadow for 6 months 
Kk. Deposit entirely gone. 


deposit was demonstrated by a skiagraphic 
examination in every chronic case. 

With but one exception, in all cases, both 
operative and non-operative, acute and chron- 
ic, the patients who were suffering either from 
pain or limitation of shoulder motion had 
a characteristic area of localized tenderness 
just beneath the acromion process on the 
anterior or anterolateral aspect of the upper 
arm, usually over the site of the lesser tuber- 
osity. One operative case of the chronic type 
did not exhibit any localized tenderness 3 
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Spontaneous 
absorption. Shadows entirely absent on April 13, 1922, and 
September 27, 1924. 


lig. 5. Huge deposit on January 18, 1922. 


weeks and 2 weeks respectively prior to the 
acute exacerbation but there was exquisite 
tenderness the day of operation. The presence 
of a sharply localized finger-tip to quarter- 
dollar sized area of tenderness was found to 
be a valuable sign in making a differential 
diagnosis from a general arthritis of the shoul- 
der joint as in the latter condition the head 
of the humerus is tender to finger pressure 
throughout its entire circumference. The 
majority of the patients, however, were not 
aware of having this area of tenderness until 
it was revealed to them by the surgeon’s 
examination. Many patients were slightly 
tender over a corresponding area in the 
opposite and otherwise apparently normal 
shoulder. In several patients with unilateral 
symptoms but with bilateral calcareous de- 
posits tenderness was absent in the shoulder 
that was free from pain and stiffness. The 
area of tenderness disappeared under the 
acromion in wide abduction (Dawbarn’s sign) 
in all cases in which it was tested. 

Nearly all of the 19 operative cases were 
either of the acute type or were in the acute 
exacerbation stage of the chronic type at the 
time they first came under observation and 
almost all of them were operated upon within 
the first 24 hours thereafter. The first one of 
these cases, a physician, was operated upon in 
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1907 by Dr. Martin. In the first 8 of the 19 
operative cases, the sole aim of the operator 
was to remove the calcareous deposit and no 
effort was made to determine either the exac 
location of the deposit or the presence of pos- 
sible pathology in the bursa itself. The de- 
posit was removed in every instance and all 
but one untraced patient are known to have 
been cured. The conditions encountered in the 
operative field were studied very carefully in 
the subsequent cases. 


OPERATIVE TECHNIQUE 


At operation a sand bag was placed under 
the scapula to tilt the patient away from the 
affected side, thereby rendering the field of 
operation more accessible. The arm, forearm, 
and hand were swathed in a sterile sheet to 
permit of later manipulation. An incision was 
made parallel to the fibres of the deltoid mus- 
cle extending from the edge of the acromion 
process downward for 2 to 3 inches toward 
the insertion of the deltoid and crossing the 
greater tuberosity. 

The deltoid muscle was split in the direc- 
tion of its fibres by combined sharp and blunt 
dissection. The deeper muscle fibers were 
carefully pushed aside to expose the roof of 
the subacromial bursa. The thin wall of this 
sac was then carefully incised for a distance 
of 1 inch or more. In only one instance was 
there any difficulty in entering the sac and 
that was because of extensive adhesions with- 
in the bursa. By retraction of the wound and 
manipulation, especially rotation, of the arm 
the bursal walls were separated to permit of an 
extensive survey of the interior of the sub- 
deltoid portion of the sac. An attempt to il- 
luminate the subacromial portion of the sac by 
introducing a small electric light in one case 
was unsuccessful. A curved hamostat or a 
finger, aided if necessary by manipulation of 
the arm, was then introduced to explore the 
interior of the sac. Eight of the earlier case: 
were not examined so thoroughly and it is 
possible some pathological changes may have 
escaped notice in them but on the whole in the 
11 more recent operations the changes involv- 
ing the bursa itself were relatively insignificant. 

In 1 case the bursal sac was completely ob- 
literated by recent fibrinous adhesions which 
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Fig. 6. Left shoulder. A (left). 
area of acromion shadow. 


were readily broken up by the finger. In 3 
cases there was some thickening and adhesions 
of the most dependent portion of the bursa. 
In 2 of them, a small portion of the sac was 
excised and in the third, the adhesions were 
simply separated. In 1 of the above 3 cases 
and in only 2 others a trifling amount of serous 
fluid was found. In all but 2 of the cases the 
calcareous deposit could be seen as a gray 
patch and usually was palpable to a finger-tip 
as an area of altered resistance beneath the 
unopened floor of the bursa. 

As the next step in the operation the floor 
of the bursa was incised over the calcareous 
deposit. In 4 cases this incision exposed the 
deposit. Usually, however, a deeper incision 
had to be made to expose the deposit which 
was found in the supraspinatus tendon. In 2 
cases in which the deposits were situated on 
the deep aspect of the supraspinatus tendon 
there was no discoverable superficial index as 
to their location and they were sought by 
exploratory incision at the area indicated by 
the X-ray and by the localized tenderness. 
In 1 case the deposit was found at the first 
incision and in the other only after an exten- 
sive search. 

These deposits varied greatly in consistency. 
One was not unlike the consistency and color 
of stapholococcic pus; usually the deposit 
closely resembled the appearance and consist- 
ency of the contents of a sebaceous cyst; in 2 
the deposit was rather dry and chalk-like, but 
not gritty; and in 2 it was granular and gritty. 


Internal rotation, large shadow. B. 


External rotation. Deposit barely visible in 


The major portion of the deposit was lifted 
out with a blunt curette. Quite commonly 
the irregular walls of the cavity were smeared 
or infiltrated with the deposit and had to be 
trimmed away with knife or scissors. Multiple 
deposits in some cases called for secondary in- 
cisions into the tendon. 

The subsequent steps of the operation were 
carried out in different ways. When there was 
a definite cavity in the tendon an attempt was 
made to obliterate it by fine chromic catgut 
sutures. In a few earlier operative cases the 
floor and the roof of the bursa were closed 
with catgut and drainage was not employed. 
More recently neither the floor nor the roof 
of the bursa was sutured and a small rubber 
drainage tube was inserted through the deltoid 
muscle for 24 hours to provide for oozing blood 
and serum which often was fairly copious. The 





Fig. 7. Right shoulder May 31, 1920. Dense dumb-bell 
shadow and a larger faint shadow. Skiagram on November 
12, 1920, demonstrated complete spontaneous absorption. 
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Fig. 8. Right shoulder. A (left). July 15, 1922. Exter 
nal rotation. Deposit visible. B (middle). Internal rota 
tion. Deposit concealed. C (right). October 1, 1924. 


deltoid fibers and fascia were united with three 
interrupted catgut sutures and the skin was 
closed by a continuous suture. The gauze 
dressing was held in place by adhesive plaster 
in preference to a bandage in order to favor 
early shoulder motion. 

The postoperative position of wide ab- 
duction, so commonly recommended to pre- 
vent adhesions, was found so uncomfortable 
that it was early abandoned. Practically all 
these patients had only a bandage sling to the 
wrist and rested the arm in a position of mod- 
erate abduction on a fat, long pillow which 
rested partly on the mattress and partly across 
the lower chest and abdomen. They were not 
restricted to this position but from the first 
dlay were encouraged but not obliged to re- 


Fig.g. A (left). Left shoulder. Large shadows found at 
operation to be composed of scores of pin-head-size deposits. 
Chronic intermittent symptoms for 10 years. Acute exacer- 
bation for 3 weeks. B. Symptomless right shoulder. Small 
deposit. 





Almost complete spontaneous absorption. 
has formed at the coracoid process 


\ new deposit 


move the hand from the sling at intervals and 
extend the elbow; to shift the position of the 
arm on the pillow; to move the shoulder in any 
direction they could and even to sit up in bed 
or in a chair. Beginning at the end of the 
second or third day they were obliged to begin 
passive motion in the direction of abduction 
by interlocking the fingers of the two hands 
and using the well arm to elevate the bad 
arm. On the third or fourth day they were 
required to stand in a doorway or at some off- 
set in the room and gradually “inch” their 
finger-tins up the wall. This exercise was re 
peated four or five times daily until they could 
reach the maximum height level established 
by the finger-tips of the sound side. During 
the early days of this exercise the upward 
climb of the fingers was assisted by using the 
sound hand to grasp and elevate the affected 
forearm or elbow and by having the patient 
step closer to the wall as the fingers ascended. 

Beginning on the third day or soon there- 
after the patient while sitting rested the arm 
on a table or on gradually increasing higher 
piles of books or pillows laid on the table and 
from time to time depressed the body to in- 
crease the range of abduction. Occasionally 
within one week and frequently within ten or 
twelve days after operation the full range of 
shoulder abduction was demonstrated by 
Codman’s maneuver of having the patient 
stand with knees extended and touch the 
floor with his finger-tips. About the fifth or 
sixth days efforts were begun to restore in 
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Fig. 10. A (left). Left shoulder. External rotation. 
Deposit visible. B (middle). Internal rotation. Deposit 
concealed. C (right). Right shoulder. Small deposits 


ternal rotation by having the patient pass his 
sound hand across his back and grasp and 
make traction on the thumb or wrist of the 
affected side. 

It should be noted that although these 
exercises are carried out by the patient him- 
self, they are largely of a passive character 
and do not call for much muscular effort on 
the part of the affected shoulder. Ag¢tive ex 
ercises are encouraged from the first and in- 
sisted upon after the first few days. The exer- 
cises were started early to prevent adhesions 
and were preferably and usually carried out 
by the patients themselves. Because they 
could exercise their arms dozens of times 
daily and could keep their shoulder motions 
within the range of pain tolerance they made 
more rapid and more comfortable progress 
than if they had had to depend upon a nurse 
or a physiotherapist. For the acute cases in 
which limitation of motion was due mainly to 
muscle spasm the preceding exercises were 
adequate to restore full but somewhat labored 
motion within 10 days’ time. 

In all the acute cases relief from the pain 
immediately followed the operation.  Fre- 
quently the patients upon recovery from ni- 
trous oxide-oxygen anesthesia reported within 
| or 2 hours that the old pain was gone and 
they were usually more comfortable the first 


which were shown partially absorbed in 7 weeks and al 
most completely absorbed in 8 months. 


night after operation than they had been the 
few nights preceding it. The patients usually 
were able to leave the hospital within a week 
or 1o days. Several physicians left the hospital 
on the first, second, and third days after op- 
eration. 

Cases of chronic type with but 2 exceptions 
were all operated upon during an acute ex- 
acerbation. Operation gave them relief from 
pain only to the extent to which the pain had 
been increased during the acute exacerbation. 
The chronic pain they had before the acute 
exacerbation persisted after the operation and 
disappeared only after a few to several weeks. 

At the time of operation on the chronic 
cases in which limitation of motion was at 
least in part due to contracted muscles, only 
moderate force was used in making shoulder 
manipulations to restore motion. Moderate 
force was frequently adequate to restore full 
motion but sometimes only an incomplete 
range of motion was obtained. In the chronic 
cases the patients were instructed to carry 
out the same postoperative exercises as in the 
acute cases. In the chronic cases, however, 
much less rapid progress was made because of 
the persistence of the original subacute pain. 
Their own efforts at exercise very commonly 
had to be supplemented by surgeon, nurse, 
and physiotherapist both within the hospital, 
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A (above). (below). 


Bilateral deposits. B 
Left shoulder in 100 degrees abduction on June 28, 1921. 
Deposit far under acromion. On July 29, 1924, large left 
deposit absorbed. Small right and left deposits unchanged. 


Fig. 11. 


wherein their average stay was longer, and 
after going home. Baking, massage and vigor- 
ous passive motions had to be employed in 
many of these cases. A very good device for 
the patient to use in his home for restoring 
motion in this and other types of shoulder 
fixed in adduction consisted of a clothes-line 
rope and an overhead pulley, each of which 
was purchased at a ten cent store. At the 
high points to which the patient could readily 
reach with his hands two loops were tied in the 
rope to serve as hand grips. The two ends to 
the rope were left long to facilitate the grasp- 
ing of one loop in each hand. A downward 
pull on the rope by the upward extended 
sound hand elevated the affected hand and 
arm and by seesaw movements of the rope 
the angle of abduction was further increased. 


Again, this is a form of passive motion which 
was carried out by the patient himself. 

Restriction of outward rotation disappeared 
spontaneously after operation in the acute 
cases but required corrective measures in a 
few chronic cases. I have gained the impres- 
sion that the pain which persists after opera- 
tion in the chronic cases clears up less rapidly 
under prolonged rest than under forced exer- 
cises provided the latter are not overdone to 
the point of aggravating the pain. 

In several chronic and a few acute cases 
massage and special exercises such as swinging 
Indian clubs and swimming had to be em- 
ployed to overcome atrophy of the shoulder 
muscles even after motion was fairly complete. 

DISCUSSION OF CASES 

I have seen more than 25 shoulders in which 
calcareous deposits were definitely proved by 
X-ray examination but in which operation 
was not performed. Four of these patients had 
bilateral deposits but had the deposit removed 
from one side only. 

One of these 4 was a physician who had angina 
pectoris of several months’ duration and recurring 
pain and stiffness of the left shoulder for over 20 
years. He had never had any disability in his right 
shoulder. X-ray showed a definite deposit in each 
shoulder (Fig. 4). The left shoulder was tender and 
the right was not. It was difficult for him to differ- 
entiate between his angina pain and left shoulder 
deposit pain. He insisted on operation, which was 
performed on May 5, 1924, under local anesthesia. 
He left the hospital and went to his home at a dis- 
tance of 200 miles on the third day. Under date of 
September 25, 1924, he writes that after operation 
he “‘had some dull indefinite pain for some time but 
at this time I am entirely free of any discomfort in 
that shoulder and have had no discomfort for some 
time.’”’ Concerning the unoperated right shoulder he 
reports, ‘“‘I never had any discomfort in my right 
arm or shoulder until six weeks ago when I was 
awakened by quite acute pain in the right shoulder 
which prevented my sleeping until after I had ap- 
plied heat by means of an electric pad and then | 
slept through the night. On getting up I had a feel- 
ing of soreness and dull aching which persisted for 
several days, then disappeared, and again made 
its appearance a week ago, was annoying for three 
days, and at present seems to have gone. Unques- 
tionably this pain is due to the calcareous deposit 
in my right shoulder and should it continue I will 
have deposit removed.” An X-ray picture of his 
right shoulder taken on September 25, 1924, shows 
the same shadow as pictures taken on March 8, 1924, 
and on May 4, 1924. 





ee 7 


ee 





— anak ae xe ak eK Se a ae 


uf 











CARNETT: CALCAREOUS DEPOSITS OF SUBACROMIAL BURSITIS 


Case 2. Patient had bilateral deposits proved by 
X-ray. She had had bilateral symptoms for many 
years. When she first came under observation she 
was having an acute exacerbation in one shoulder 
and the other shoulder was only slightly but rather 
continuously painful. Motion in both shoulders had 
been greatly restricted for years. I operated on the 
acute shoulder and removed the deposit. She was 
one of my early cases and I gave her an unduly favor- 
able prognosis. With a personal experience based 
largely on acute cases, I was under the delusion at 
that time that excision of any deposit was almost 
synonymous with speedy cure of all symptoms and 
so advised her. Her acute pain was relieved by op- 
eration but the chronic pain persisted and there 
was not much improvement in shoulder motion dur- 
ing the 2 weeks she was in the hospital. I have not 
been able to get any news of her condition since she 
went to her home in a distant town. 

Case 3. Patient was a physician who had several 
weeks of mild symptoms during which two examina 
tions failed to show any tenderness over the affected 
left shoulder. He then had a complete remission of 
symptoms and after taking a bath one night at 10 
o'clock he was able to use a bath towel painlessly 
in the good old-fashioned seesaw way which re- 
quired full range of shoulder motion in every direc- 
tion. He then announced to his wife that he was 
completely free of his trouble. At 3 o’clock of the 
same night he was awakened by agonizing pain in 
the left shoulder. His shoulder exhibited the typical 
hyperacute tenderness and the typical limitations of 
motion of the acute type. An X-ray picture (Vig. 
10oA and B) taken the same day demonstrated a de- 
posit in the left shoulder but no picture of the right 
shoulder was taken. At operation the same day, 
January 16, 1923, the bursa was found obliterated 
by fibrinous adhesions which were broken up with a 
finger and the deposit was excised. He left the hos- 
pital on the third day and resumed his work as a 
skiagrapher on the fifth day after operation. He has 
had no further trouble in his left shoulder. About 
1 year later he began having mild symptoms in the 
right shoulder and an X-ray picture (lig. roC) on 
January 19, 1924, revealed a definite deposit in the 
right shoulder. Several pictures taken since then 
show gradual absorption of the deposit. In the last 
picture on September 11, 1924, it casts a barely per- 
ceptible shadow. The clinical symptoms have been 
of the milder remittent chronic type and were at 
about their worst when the last picture was taken. 

Case 4 was a physician who had chronic, fairly 
constant pain for several months, with marked re- 
striction of abduction of his left shoulder followed 
by an acute exacerbation and an operation on De- 
cember 31, 1920. At operation the bursa was en- 
tirely free from any suspicion of disease and yet he 
was one of my worst cases of contracted muscles. 
By using a considerable amount of force and by 
snapping ‘‘adhesions”’ during the operation, I was 
not able to bring his arm out to a full right angle. 
The deposit was removed. He left the hospital on 
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the fifth day. The acute pain subsided but the 
original chronic pain persisted for several months. 
He was an extremely busy out-of-town physician 
and could not be forced to carry out postoperative 
exercises but eventually the pain left and the shoul- 
der motion greatly improved. A skiagram was not 
taken of the opposite shoulder at the time of opera 
tion. Recently, I recalled that while he was in the 
hospital for his operation and subsequently he had 
complained of a painless stiff right shoulder and for 
that reason called him on the telephone to request 
him to have a radiogram taken of the right shoulder. 
He then stated that for the past few weeks he had 
been having periodic pains in the previously pain 
less right shoulder, and a skiagram taken on Septem- 
ber 27, 1924, showed a pinhead deposit in it. 


I have seen 2 non-operative cases of bi- 
lateral deposits with unilateral symptoms in 
the wives of physicians. 


One of these patients began 9 years ago to have 
pain of a fairly constant character and very com 
monly worse at night in the left shoulder and radiat- 
ing down the arm. She had marked atrophy of shoul- 
der muscles. A skiagram from one angle only taken 
in 1917 was negative. A bilateral skiagram (Fig. 11) 
taken on June 28, 1921, revealed deposits in both 
shoulders. After this picture was taken the symp 
toms in the left shoulder began to subside and she 
has not had any trouble in it for over 2 years. A 
skiagram taken on September 29, 1924, shows disap 
pearance of the large dense shadow in the left shoul- 
der without much change in the tiny shadows in the 
right shoulder. She has never had any trouble in the 
right shoulder. 

The second patient slipped coming down stairs, 
grasped the banister and severely twisted her left 
arm in early January, 1924. The shoulder was un- 
comfortable for 1 week and then was free from 
symptoms for a month when she rapidly developed 
severe, constant pain causing her to walk the floor 
night after night. She took “gallons of medicine for 
neuritis.”” An X-ray picture of the shoulder taken on 
July 4, 1924, disclosed a large deposit. Since then 
her pain has rapidly subsided and she now has only 
slight pain as the arm approaches the level of the 
shoulder in full abduction. Her right arm has al- 
ways seemed perfectly normal but a radiographic ex- 
amination made on September 30, 1924, revealed a 
small and hazy but unmistakable deposit in the 
right shoulder and a complete disappearance of the 
large dense shadow formerly in her left shoulder. 


In one instance I had the unusual experience 
of discovering accidentally bilateral deposits 
in a patient who had been skiagraphed for 
another lesion. Stereoscopic X-ray films were 
made of the chest of a patient who had metas- 
tasis to the lungs secondary to a cancer of the 
breast. The shadow of a calcareous deposit 
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was shown in each shoulder but both shoulders 
were free from symptoms. 

Another instance of accidental discovery of 
deposits occurred recently when a study was 
being made of the supraspinatus tendon in 6 
shoulders in the postmortem room. The fifth 
shoulder contained four small deposits, two 
being in the supraspinatus tendon and two in 
the subscapularis tendon. So far as could be 
learned the patient had never complained of 
any shoulder symptoms. 

The majority of my patients did not have 
both shoulders X-rayed; hence other bilateral 
cases may have escaped detection. 

In addition to the preceding 3 cases of bi- 
lateral deposits in which there was sponta- 
neous absorption of the deposit in the one 
shoulder of each case, I have seen 4 other uni- 
lateral non-operative cases in which there was 
a subsequent complete or almost complete dis- 
appearance of shadows in from 4 months to 
2 years. 

One patient with unilateral symptoms of hyper- 
acute form in January, 1919, had a very large shadow 
(Fig. 5) which had almost completely disappeared in 
a picture taken 3 months later but he still had pain- 
less marked limitation of abduction which soon 
cleared up following the use of a rope and pulley. 
Pictures of both shoulders taken on September 28, 
1924, were entirely negative. 

A physician’s wife had a moderately severe acute 
attack of pain and limitation of shoulder motion 
with a characteristic point of tenderness. A skia 
gram (lig. 7) taken on the third day showed a dense 
dumb-bell shaped shadow and a larger second defi- 
nite but hazy shadow. She elected to try rest in bed 
with arm moderately abducted on a pillow until the 
acute symptoms subsided. Both shadows had disap 
peared in 4 months but mild symptoms recurred 
from time to time during the next 2 years whenever 
she attempted to play the piano for long periods and 
playing golf was impossible. She has not had any 
symptoms for over a year. Her opposite shoulder 
was never skiagraphed. 

A man with mild sumptoms of chronic recurrent 
type had a small dense shadow which had nearly 
disappeared a year later, was entirely gone in 18 
months and he has not had any symptoms for the 
past 9 months. 

A physician had chronic symptoms with fairly 
acute exacerbations following an uncertain injury 
in an automobile accident. He was treated for bra- 
chial neuritis for 4 months and then the first X-ray 
picture was taken and it revealed multiple deposits. 
Four months later the largest deposit had nearly 
disappeared, but the pinhead sized ones were un- 
changed and there was no shadow in opposite 
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shoulder. There was marked improvement in his 
symptoms but movements such as the overhead 
swimming stroke cause pain. 


Until more convincing evidence is forth- 
coming, I will continue to believe that the gen- 
erally accepted view that these deposits can 
make a miraculous disappearance within a 
very few days is really due to an X-ray fallacy. 
I had two cases in which I formerly supposed 
deposits had disappeared spontaneously with 
in 5 days as proven by X-ray evidence. Films 
in one angle only were taken in each case. | 
now suspect that in both instances the skia- 
gram was taken at the favorable angle to show 
the deposit on the first day and at the opposite 
angle with the concealment of the deposit by 
the superimposed bone shadow on the fifth 
day. Unfortunately I have not been able to 
trace either the patients or their films in order 
to check up on this surmise. 

One of these 2 patients was a rather curious case 
in a colored man. He had right shoulder subacute 
symptoms of sufficient severity to be anxious for 
operative relief. A single plate of each shoulder 
proved negative for the painful right shoulder and 
showed a dense typical deposit in the otherwise 
normal left shoulder. To eliminate possible error in 
the labeling of the plates, second pictures were 
made by another roentgenologist on the fifth day 
and no traces of the former shadow could be detected 
in either of the single plates taken of each shoulder. 
The patient was not operated upon and was not seen 
subsequently. 


In several of my cases and in many reported 
ones the deposits have apparently made their 
appearance with amazing rapidity. Absolute 
proof as to the speed with which these deposits 
form has not been determined by a first skia- 
gram which is negative and a second which 
shows a definite shadow. I have had several 
early cases of shoulder injuries X-rayed hop- 
ing to clear up this point but my efforts have 
been futile. 

One of my cases was in a man who developed hy- 
peracute unilateral shoulder pain after driving an 
automobile on a stormy night. A skiagram (Fig. 1) 
taken within 12 hours of the onset of symptoms 
showed a typical large, dense shadow and a corre- 
sponding deposit was found at operation 3 hours 
later. 


It has been generally assumed that these 
deposits do not antedate the onset of symp- 
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toms, mainly for the reason that it is extreme- 
ly rare to find them in routine X-ray exami- 
nations of shoulders except when the symptoms 
of the deposits are present. It has been argued 
that if these fairly common deposits could 
exist without symptoms they should be en- 
countered frequently in skiagrams taken for 
other shoulder lesions. Elsewhere in this paper 
I have shown that (1) symptomless bilateral 
deposits in the shoulders have been found 
accidentally in stereoscopic films of pulmonary 
cancer; (2) a deposit has been present as long 
as 3 years without causing any symptoms; (3) 
a deposit has been present but quiescent for 4 
months and then caused symptoms; (4) de- 
posits have disappeared spontaneously; and 
(5) a large dense deposit has been present and 
has not been demonstrable in an X-ray picture 
of the shoulder taken from only one angle, 
especially if it was the common position of 
having the patient’s hand resting on the chest 
or abdomen. In view of all these facts, I be- 
lieve that the large dense deposits which are 
found within the first day or a few days after 
the onset of symptoms must be instances of 
pre-existing latent deposits. 

The remainder of the non-operative cases 
were all of the milder subacute type and have 
drifted away. The nature of their affection 
was explained to them with suggestions as to 
treatment and they were advised to return for 
operation in the event of an acute exacerba- 
tion. That so many of them have not re- 
turned would seem to imply that many of 
them experienced the frequent betterment 
that occurs with the lapse of time. 

ETIOLOGY 

All recent writers agree that injury to the 
tendon of the supraspinatus muscle is a defi- 
nite etiological factor in the production of 
calcareous deposits, yet they all agree that a 
history of a definite single trauma is unob- 
tainable in a considerable percentage of cases. 
According to the commonly accepted theory a 
partial rupture of the supraspinatus tendon 
is the injury which is usually responsible for 
the deposition of the lime salts. Localized 
tears in this tendon have been observed at 
operation and postmortem in the absence of 
deposits and they have also been found at 


operation at the site of the deposit. In none 
of my cases was I able to determine that 
the cavity containing the deposit was due to 
rupture of tendon fibres. If partial tendon 
rupture had caused the cavity in any of them 
all evidence of rupture had been masked by 
inflammatory changes before operation was 
performed. 

An unusually high percentage of my cases 
occurred in physicians and physicians’ wives. 
Only a few of this intelligent group were able 
to assign an adequate trauma as a cause for 
their symptoms. I believe that in a fairly 
high percentage of cases the deposition of the 
lime salts occurs quietly as the result of mild 
repeated traumata, and precedes, by days, 
weeks or months, the onset of the clinical 
symptoms. After the deposit has formed, a 
very mild trauma may then incite an acute in- 
flammation with a rapid development of the 
classical clinical symptoms. It also seems 
probable that some of the supposed partial 
tendon ruptures found at operation or autopsy 
may in reality have been tendon defects 
(cavities) caused by a deposit which may still 
exist or may have been absorbed. Or a tendon 
weakened by a deposit may rupture from 
slight violence in which event the partial 
rupture is the result and not the cause of the 
deposit. 

As in several of my patients Moschcowitz 
and others have found microscopically that 
necrosis of tendon tissue is present in these 
cases. Moschcowitz has made a careful patho- 
logical study of the tissues from Brickner’s 
operative cases and he has found that the 
lesion is one of “tendonitis,” necrosis, and 
calcification. These findings are borne out by 
pathological reports in my cases. 

The blood supply of tendons is notoriously 
poor. The tendon of the supraspinatus is so 
situated that it is frequently subjected to sin- 
gle accidental violent trauma and to milder, 
many times repeated occupational pinches be- 
tween the acromion and the head of the hu- 
merus in abduction. A partial rupture or a vio- 
lent contusion either from pinching or from 
an external blow might directly destroy the 
scanty blood supply. Milder, frequently re- 
peated traumata of the occupational variety 
might readily produce the same result in- 
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directly by chronic inflammation. The local- 
ized exewmia would then result in localized 
necrosis and deposition of lime salts. 

The tendon of the supraspinatus is sub- 
jected to frequent and repeated traumatism 
both by muscular action and by direct and in- 
direct violence. The supraspinatus is relative- 
ly a very small muscle to be a principal ab- 
ductor of the shoulder and being attached to 
the short end of the long widely moving lever 
represented by the arm is particularly sus- 
ceptible to lesions resulting from muscular 
strain. It is therefore not surprising that 
partial rupture of the tendon may result from 
sudden unexpected muscular strains, such as 
occur when the patient suddenly abducts the 
arm to prevent falling. In many of the reported 
accidents it is impossible to determine whether 
the main factor in the injury is the muscular 
strain or the internal violence due to pinching 
of the tendon between the humeral tuberosity 
and the acromion process in the position of 
abduction. Both forms of violence probably 
act together in many of these cases and it is 
possible that the point of partial rupture of 
the tendon may be determined by the site at 
which it is compressed between the humerus 
and acromion. This mechanism would serve 
to explain why rupture and contusions are so 
common in the distal end of the tendon and 
are apparently so rare in the muscle fibers and 
in the proximal end of the tendon. 

Other forms of muscular violence which 
seem to have played a part in these cases are 
(1) overuse as in a baseball pitcher; (2) un- 
accustomed use as in playing baseball without 
proper training, or in throwing a heavy club 
into a high fruit tree; and (3) occupational 
stress with the arms held in slight abduction 
as in piano players, typewriters and ma- 
chine operators. In all three of these groups 
the element of pinching of the tendon cannot 
be eliminated and it may indeed be the prime 
factor. 

The acromion process might very reason- 
ably be regarded as an essential, although 
an extracapsular, part of the shoulder joint. 
Stevens has shown how the short rotators of 
the arm tend to prevent the upward thrust of 
the humerus caused by the contraction of 
the abductor muscles. The normal clearance 


space between the acromion and the humeral 
head is very slight and there must be many 
occasions when the short rotators fail to act 
perfectly and then the upward thrust of the 
abducting humerus is arrested by impact 
against the acromion. Particularly is this im- 
pact prone to occur in the arc of abduction 
between 75 and 85 degrees as the projecting 
tuberosity passes under the acromion process 
or coraco-acromial ligament. The acromion 
process may very reasonably be regarded as 
an essential part of the shoulder joint itself as 
it resists the tendency to upward dislocation 
of the humerus and affords a gliding support 
to the humeral head during abduction and 
rotation. In other joints intracapsular articu- 
lar cartilages cover the bone surfaces which 
engage in a similar gliding function. The ex- 
tracapsular subacromial bursa is a poor anti- 
friction substitute for the articular cartilages 
and undue friction results between the acro- 
mion and the tendon covered head of the hu- 
merus. The supraspinatus tendon as it winds 
over the head of the humerus is thus exposed 
to repeated contusion and friction in a way 
not encountered with any other muscle or 
tendon. 

Several writers, including Codman, make 
only passing mention of contusion as the 
cause of the tendon injury but I believe con- 
tusion is a very important factor. Many 
patients with shoulders otherwise normal 
both clinically and roentgenographically ex- 
hibit marked tenderness over the tuberosities 
due almost certainly to mild occupational 
traumata. 

Falls on the outstretched hand or on the 
elbow constitute a form of indirect violence in 
which the tendon is forcibly compressed be- 
tween the humerus and the acromion. In 
these accidents the element of muscular action 
frequently cannot be eliminated and possibly 
it may be a contributing or even the main 
factor in many of them. 

The supraspinatus tendon is exposed to 
direct violence by falls or blows on the point of 
the shoulder. I think the importance of this 
mechanism has been overemphasized.  Fre- 
quently patients get hurt in somewhat com- 
plicated accidents and because of the shoulder 
pain assume they must have been struck in 
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that region. On cross examination they cannot 
recall having sustained a blow on the shoulder 
and the nature of the accidents were such that 
muscular violence or abduction compression 
of the tendon or both could have happened. A 
perusal of case histories-does not indicate that 
this form of direct trauma is at all frequent. 

The reported cases of calcareous deposits 
have not followed severe shoulder injuries. It 
seems probable that these deposits do occur 
after severe injuries and are then erroneously 
regarded as fractures of a tuberosity. I have 
recently had a dislocation of the shoulder 
which exhibited an X-ray shadow, which did 
not permit of differentiation between shell 
fracture and calcareous deposit. An X-ray 
picture four months later demonstrated com- 
plete disappearance of the shadow. A fracture 
fragment may have been absorbed but I am 
inclined to believe that the original shadow 
was caused by a deposit. If the possibility of 
adeposit is kept in mind in all shoulder injuries 
and a careful comparison is made of the tuber- 
osities in stereoscopic pictures of both shoul- 
ders, I anticipate that many of the suspected 
fractures of a tuberosity will turn out to be 
calcareous deposits. On the other hand, I 
suspect that many of the cases which have 
been reported in the past as fractures of the 
greater tuberosity from muscular violence, 
often mild in character, were in reality cases 
of calcareous deposit. 

My findings agree with Brickner’s views 
that some factor other than trauma, probably 
a disturbed metabolism, plays a part in these 
cases. Brickner points out that “the deposit 
occurs only in adults; it occasionally is en- 
countered first in one shoulder, then in the 
other; in some persons the deposit undergoes 
absorption, in others it persists; although a 
common affection, many persons using their 
arms in the same way and subjected to the 
same influences, never develop it; it occurs 
among the muscular and athletic as well as 
the sedentary and asthenic; in females as well 
as in males; no other hypothesis can explain 
why in some persons, within a day or two 
after some mild internal violence or an exter- 
nal injury, the roentgenogram will reveal this 
characteristic deposition of lime salts above 
the greater tuberosity of the humerus.” I 
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might add that the symptomless develop- 
ment of deposits in the absence of acute trau- 
ma is further evidence in favor of metabolic 
disturbances. 

The patients in whom these deposits occur 
are not of a gouty type. Infection and tox- 
emia are not factors. Only one of my patients 
had fever and her temperature rose barely 
over 100 degrees F. She had an associated 
oedema of the lower deltoid region and was the 
only one of my patients that had oedema. She 
was an early acute case, was 1 of the only 3 of 
my patients who had an effusion within the 
subacromial bursa and was 1 of a different 
group of 3 in whom I found some localized 
thickening and adhesions of the bursal walls. 
Cultures from the bursa and from the deposit 
were negative as were all the cultures taken 
on several other patients. Many of my cases 
before the diagnosis had been made were 
treated for various forms of toxemia without 
benefit to the shoulder. 

On radiographic examination the calcareous 
deposits cast a shadow of varying density. 
The shadow may be thin and hazy or quite as 
dense as bone. Shadows of both extremes may 
exist in the same patient. The deposits may 
be single or multiple, and may be unilateral 
or bilateral. They vary in size from a pinhead 
to a silver quarter-dollar. They occupy dif- 
ferent positions in relation to the head of the 
humerus in different patients. They often es- 
cape detection when a skiagram is made from 
only one angle because the deposit shadow 
is superimposed on the bone shadow of the 
humerus or the acromion. 

I feel greatly indebted to Dr. Henry K. 
Pancoast, Dr. Donald J. Zulick and Dr. B. P. 
Widmann for their kindness and courtesy in 
making the majority of the radiographic ex- 
aminations in my patients and for testing 
out various methods of demonstrating the 
presence of these deposits. Their painstaking 
examinations often revealed the presence of 
deposits in patients who had had negative 
X-ray pictures taken elsewhere within a pre- 
vious few days. Iam convinced that many of 
these deposits are not shown by the ordinary 
X-ray examination of shoulders. 

In making a radiographic examination of 
the shoulder for calcareous deposits, Dr. Pan- 
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coast advises the following procedure: ‘‘ The 
rays should be directed from above, down- 
ward; and from within, outward in order to 
show a space between the shadows of the 
acromion process and the head of the humerus. 
The calcareous deposit is usually brought still 
more into prominence by external rotation of 
the upper arm. From the diagnostic stand- 
point more information can be gained as to 
the exact location, by stereoscopic plates 
made on the Bucky table. This procedure is 
also more likely to show deposits hidden by 
the head of the humerus, for the reason that 
there is more penetration of the bone.” 

If stereoscopic pictures are not taken, at 
least two skiagrams should be made in every 
case. In one the arm should be held in inward 
rotation to the extent that the hand of the 
flexed elbow rests on the patient’s chest. In 
the other the arm is rotated externally by 
flexing the elbow to a right angle and turning 
the hand as far away from the body as possible 
which usually means the back of the hand 
rests on the table on which the patient is lying. 
In one position or the other the deposit shad- 
ow will usually be shown clear of the bone 
while in the opposite position even dense de- 
posits are frequently obscured or totally hid- 
den by the superimposed bone shadow. Very 
exceptionally the two shadows may be super- 
imposed in both positions hence it is desirable 
to make stereoscopic plates before a negative 
X-ray diagnosis is made. In an unusual case 
now under observation, X-ray films in both 
positions of rotation show two small shadows 
which simulate deposit shadows overlaid by 
bone shadow. Stereoscopic examination shows 
that these shadows lying within the humeral 
head are probably due to localized areas of 
bone condensation. The patient has the char- 
acteristic Codman symptom complex. 

Recently in a few cases I have been able to 
predict which position of rotation will dis- 
close the deposit if one be present by study- 
ing the position of the tender area in relation 
to the humerus and the direction which the 
X-rays will travel to strike the film. Whether 
this observation will hold good even in the 
majority of cases remains to be seen. I be- 
lieve the tender area below the acromion coin- 
cides with the site of the deposit. 


The symptom complex in these operative 
and non-operative cases of calcareous de- 
posit is exactly the same as occurs in other 
patients in whom the most careful X-ray ex- 
aminations fail to reveal any evidence of a 
deposit. 

Prior to the appearance of Codman’s classi- 
cal paper on stiff and painful shoulders in 1906, 
patients with these symptoms were erro- 
neously labeled as cases of brachial neuri- 
tis, periarthritis, circumflex nerve paralysis, 
rheumatism, contusion of shoulder and so on. 
Similar erroneous diagnoses are very prev- 
alent at the present time. Codman explains 
these symptoms as being due mainly to an 
inflammation of the subacromial bursa. In his 
original paper Codman mentions injuries to 
the supraspinatus tendon as incidental to in- 
jury of the bursa but in his later papers, while 
still regarding the major lesion as being one of 
bursitis, he emphasizes the importance of the 
supraspinatus injury as part of the picture. 

Subsequent writers have followed Codman 
in ascribing the major lesion to the bursa and 
the minor lesion to injuries of the spinatus 
tendon. My own limited experience would in- 
dicate that the bursal lesion forms the minor 
feature in these cases and that the injury to 
the supraspinatus or much more rarely the 
infraspinatus, tendon constitutes the domi- 
nant lesion. The supraspinatus tendon is sub- 
jected to practically the same pressure as the 
bursa between the acromion and the humeral 
head when the arm passes through the arc of 
abduction. ‘The tendon is subjected to the 
same violence as the bursa from direct trau- 
ma as from a blow or fall on the shoulder. In- 
deed by the substitution of the word ‘ten- 
don” for “bursa” or ‘‘ bursa and tendon”’ one 
can adopt Codman’s own description of eti 
ology, causation of symptoms, and treatment 
and apply it with about equal force to the 
tendon as being the primary and essential le 
sion in all the acute and chronic cases irrespe¢ 
tive of whether a deposit is present or not. A 
sore tendon presumably resents being pinched 
just as vigorously as does a sore bursa. Partial 
rupture of the tendon is a necessary prelude 
to a tear in the bursa when the two co-exist 
from muscular violence. As between these two 
injuries the rupture would seem to be the more 
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serious. Although the bursa is fairly adher- 
ent to the tendon yet it seems in some cases 
that partial tendon rupture might occur with- 
out tear of the bursa. Particularly is this true 
in the cases in which a deposit (which pre- 
sumably occupies the cavity caused by the 
rupture) is situated on the deep aspect of the 
tendon and incisions have to be made through 
intact tendon fibers before the deposit can be 
exposed. That was the location of the deposit 
in two of my cases. 

In nearly all carefully observed cases the 
calcareous deposit has been found both by 
others and myself beneath the bursa, often 
imbedded within the tendon where it is not in 
direct contact with the bursa at any point. If 
these deposits were due primarily to lesions 
of the bursa it is difficult to understand why 
many of them are not found in the roof of the 
bursa. In all of my acute cases removal of 
the deposit caused immediate cessation of the 
original pain notwithstanding separate in- 
cisions having been made through the roof 
and the floor of the bursa. If simple tears or 
contusions of the bursal walls can result in 
such severe symptoms as these patients suf- 
fer, then it would seem logical that the im- 
mediate effect of the operation should be an 
aggravation rather than a cessation of symp- 
toms. Notwithstanding the incisions in the 
bursal walls not having been sutured these 
patients soon regained their full range of mo- 
tion. It therefore seems illogical to assume 
that either bursal contusion or tear is the 
likely cause for the months’ or years’ long 
duration of symptoms in these patients. The 
paucity of lesions found in the bursa in my 
operative cases indicates that bursitis is an 
infrequent complication rather than a con- 
stant co-existent lesion. I think the evidence 
at the present time is conclusive that calcare- 
ous deposits do not originate either in the 
bursa or in its walls and that the term calci- 
fying subacromial bursitis is a misnomer. 

It is very important for surgeons to realize 
that these deposits are not in the bursa but 
beneath it. One of my surgical acquaintances 
was unable to find the deposit in three of 
twelve operative cases shown by the X-ray 
because he limited his search to the bursa and 
did not explore beneath the bursal floor. 
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The treatment of cases of calcareous deposit 
will depend upon the stage at which patients 
apply for treatment. I no longer hold my for- 
mer radical view that all cases of deposit 
should be operated upon. Accidentally dis 
covered quiescent deposits do not require 
operation. If a deposit is causing acute agon- 
izing pain its removal affords the most prompt 
and most certain method of relief and cure. In 
between theses two extremes are individual 
cases of all degrees of severity of pain and 
disfunction of the shoulder and the decision as 
to operation is left largely to the patient. The 
more prolonged or more severe the pain, or 
the more serious the shoulder crippling, the 
greater is the need for operation. Awaiting the 
spontaneous absorption of any given depcsit is 
a very uncertain proposition. Even if it does 
disappear the symptoms may persist or recur 
for some months in lessening severity after 
the deposit has been absorbed. Removal of the 
deposit, in chronic cases, can be accomplished 
very comfortably to the patient under local 
infiltration anesthesia. Gas-oxygen anawsthe- 
sia should be employed for the hyperacute 
cases in which the slightest touch or move- 
ment causes severe distress and for the chronic 
cases in which it is necessary to manipulate 
the shoulder to overcome muscular contrac 
tures or to break up adhesions. 

The chronic cases with contractured muscles 
that I have operated on usually came during 
an acute exacerbation brought on by vigorous 
efforts at passive motion. In the past I have 
been unduly influenced by the evil effect of 
passive motion in causing the acute distress 
before operation and fearing to add to that 
distress have refrained from making any very 
forceful manipulations at operation to over- 
come the restricted shoulder motion. I think 
this policy has been a mistake as removal of 
the deposit invariably has relieved the pain of 
the exacerbation and forcible manipulations 
after removal of the deposits are not apt to 
result in any more pain than they would in 
any other contractured shoulder free from de- 
posit. It therefore seems advisable to use a 
fair degree of force to loosen up the contrac- 
tured shoulders at the time of operation. 

The use of excessive force in manipulations 
of the shoulder or of any other joint is not 
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justifiable. Excessive force means excessive in- 
flammatory reaction and pain, and inability 
to carry out passive motion over such a long 
period that the contractures recur. The em- 
ployment of excessive force in the shoulder 
may mean fracture of the humerus, disloca- 
tion of the shoulder or rupture of the axillary 
vein. Moderate force by the Sir Robert Jones 
method of manipulation is frequently suff- 
cient to restore complete range of shoulder 
motion but if not, the surgeon should be satis- 
fied with partial restoration of motion at the 
time of operation and later secure full range by 
having the patient use the overhead pulley 
and rope. Rarely the patient’s efforts will not 
suffice, in which event it is better to resort to 
a second and third manipulation under gas 
anwsthesia with moderate force rather than to 
use excessive force at the original operation. 

Both acute and chronic cases should re- 
ceive postoperative treatment along the lines 
previously indicated until there is complete 
relief from pain, from stiffness of the shoulder, 
and from muscular atrophy. 

I have gained the impression in my non- 
operative cases that the distress in acute 
cases and the acute exacerbation of symptoms 
in chronic cases are due to an acute inflam- 
mation superadded to the chronic inflamma- 
tion which originally caused the deposit. This 
acute inflammation with its increased blood 
supply results in absorption of the deposit ir- 
respective of treatment or lack of treatment. 
Thus far I have observed absorption of a de- 
posit only after moderately or viciously acute 
symptoms. Quiescent deposits have neither 
diminished nor enlarged while under observa- 
tion. In the cases of calcareous deposits not 
operated upon, treatment should be directed 
toward safeguarding the patients from further 
trauma and keeping them comfortable pend- 
ing spontaneous absorption. ‘The patients 
should be instructed to refrain in so far as 
possible from performing those shoulder mo- 
tions which their own personal experiences 
have shown to cause pain. Each time pain is 
inflicted the underlying lesion is subjected to 
further trauma with consequent aggravation 
or prolongation of clinical symptoms. 

Intelligent patients soon learn various meth- 
ods of avoiding pain. For instance an indi- 


vidual with a deposit in the right shoulder 
will transfer many of his activities to his left 
hand. The pain caused by putting on a coat or 
overcoat in the usual way can be avoided by 
complete insertion of the affected arm into the 
sleeve first. A woman will place her skirt on 
hindside foremost so as to fasten its button in 
front and then rotate the skirt into position. 

In those cases in which occupational trau- 
mata aggravate symptoms it is desirable, but 
seldom possible, to have the patients make a 
temporary change in occupation. The inabil- 
ity of a skilled workman to change his occupa- 
tion may be a determining factor in favor of 
operation. 

In those patients in whom occupational 
traumata are due to holding the arms in the 
abducted position (as in type-writers, piano- 
players and machine-operators) it will fre- 
quently be found that the abduction and trau- 
mata can be overcome directly by lowering 
the level of the machine or by raising the seat, 
or if the patient stands at work by placing a 
small platform at the base of the machine. 
This absolute or relative lowering of the ma- 
chine level automatically brings the elbows 
closer to the sides of the chest and thereby 
removes the abduction element as a cause of 
the traumata. 

Active abduction by increasing the strain 
on the inflamed supraspinatus tendon in- 
creases pain. Passive abduction to an angle 
of about either 60 or 120 degrees, or rest in 
abduction at about the same angle, relieves 
the pain by relieving the strain on the supra- 
spinatus. Abduction whether active, passive, 
or at rest between 70 and 95 degrees of angula- 
tion increases pain by compressing the tendon 
between the acromion and the tuberosity of 
the humerus. Rarely a patient learns by his 
own experience that wide abduction as ob- 
tained by tying his wrist to the bed head or 
resting his hand under his head gives relief at 
night. Many surgeons endeavor to treat their 
patients by holding the arm at the 120 degree 
angle on various forms of splints or plaster 
casts or by tying the forearm or wrist to the 
head of the bed. This position shortens the 
duration of acute symptoms but it is so un- 
comfortable that I have abandoned it as the 
patients were prone to consider the treatment 
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worse than the disease. A 40 to 60 degree 
angle of abduction can be obtained at night 
by resting the arm and forearm on a pillow 
which is placed with one end on the mattress 
and the other end over the patient’s chest and 
abdomen. The same position is obtained by 
day while sitting, by resting the arm on a pil- 
low which is placed on the arm of a chair and 
across the lap or on top of a table. Sedatives 
may be required to procure sleep at night. If 
pain is so great as to require morphine, opera- 
tion should be urged instead. 

Physiotherapy in its various forms may be 
helpful but if used injudiciously may cause 
marked aggravation of symptoms. Several of 
my chronic operative cases first came under 
observation during an acute exacerbation im- 
mediately following vigorous massage and 
passive motion by physiotherapists. Gentle 
massage combats the tendency to atrophy 
and may relieve pain but it should not be 
employed directly over the tender area. Heat 
in its various forms commonly ameliorates 
the pain. Many patients find that an electric 
pad applied to the shoulder at night is a sleep 
producer. Harris claims to have cured cases 
of calcareous deposit by diathermia. He ap- 
parently refers to symptomatic cures only 
as he did not follow up his cases by X-ray 


examinations to determine whether the de- 
posits had been absorbed. I have tried dia- 
thermia but am not convinced that it or 
any other form of treatment has any spccific 
effect in causing absorption of deposits. 

The tendency toward the formation of ad- 
hesions and the contracture of muscles must 
be overcome by early and daily resort to full 
abduction of the shoulder. This can be ac- 
complished painlessly by having the patient 
stand with knees extended and touch the 
floor with his finger-tips. 

Recurrence of a deposit is a reasonable 
possibility but thus far I know of no instance 
in which one has recurred after having been 
either absorbed or removed by operation. 
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AHAT acute exacerbations of upper ab- 
dominal pain occurs in a certain per 
centage of patients having had chole- 

cystectomies for cholecystitis or cholelithiasis 
is familiar to everyone. The explanation of 
the recurrent attacks of pain is difficult, and 
the first impression is a calculus in the common 
bile duct which was overlooked at the original 
operation. Quite too frequently these cases 
are subjected to an exploratory laparotomy 
during one of the recurrent attacks of pain, 
only to find the common duct negative for 
calculi or definite organic obstruction. Judd 
and Burden (10) report 24 such cases which 
were subjected to exploratory laparotomy 
with the pre-operative diagnosis of a calculus 
in the common duct in 23 cases and acute 
pancreatitis in one. The exploration failed to 
reveal a calculus in the common duct and it 
was also negative for organic obstruction. 

It is not uncommon for patients with a 
chronic cholecystitis to have a history of a 
sudden severe upper abdominal pain which 
lasts for a few hours to 24 or 48 hours and 
then subsides. They may have several of 
these attacks, which are characteristic of a 
calculus in the gall bladder or the common 
duct. When such patients are subjected to a 
laparotomy, no evidence of a calculus can be 
detected in either the gall bladder or the duct. 
The pathological findings are chronic thick- 
ened gall bladder with satfron-colored fat and 
enlarged lymph glands along the cystic and 
common ducts, with or without induration of 
the head of the pancreas. The explanation of 
these recurrent attacks of acute upper abdom- 
inal pain seems to result from acute exacer- 
bations of a chronic pancreatitis which has 
resulted from a pre-existing cholecystitis or 
appendicitis. 

HISTOLOGY 

The pancreas is a tubo-alveolar gland which 
is situated in the upper abdomen, consisting of 
3 portions: the head, the body, and the tail. It 
is sometimes called the abdominal salivary 


gland. Piersol (13) calls attention to the 
abundance of the interlobular connective 
tissue. Hence the compartments of the gland 
tissue are loosely united and the entire gland 
lacks the compactness ordinarily seen in large 
glands. Figure I will show the interlobular 
connective tissue surrounding a blood vessel of 
the gland as well as the alveoli. 


LYMPHATICS 


The lymph drainage to the different por- 
tions of the pancreas bears a definite relation 
to the organs with which the lymphatics are 
connected. Figures 2 and 3, from the work of 
Bartels (2), show the lymphatics draining 
chiefly to the body and tail of the pancreas 
from the left side of the abdomen. Figure 4, 
from the work of Franke (8), will show the 
lymphatics of the gall bladder and _ biliary 
tract draining to the head of the pancreas. 
Figures 5, 6, and 7 also show the lymphatic 
drainage from the ileocecal region to the 
head of the pancreas, and the work of Braith- 
waite (3) indicates a direct lymphatic drain- 
age from the ileocecal region to the subpyloric 
group of lymph glands. 


ETIOLOGY OF CHRONIC PANCREATITIS 


It would seem from the distribution of the 
lymphatics that the head of the pancreas is 
more frequently affected from chronic foci of 
infection than the remainder of the gland. 
Sweet (15) states that chronic pancreatitis is 
the result of inflammation of the interlobular 
connective tissue of the pancreas, and there- 
fore it is essentially a lymphangitis. Deaver 
and Pfeiffer (5) report a series of 52 cases of 
chronic pancreatitis in which they found the 
head alone affected in 42. In only g was the 
tail involved. In 27 cases there was well 
marked evidence of involvement of the lymph 
nodes in the neighborhood of the head of the 
pancreas. They state that in the majority ol 
cases the entire gland is not involved, but the 
infection is localized to the triangle of pan- 


1From the Surgical Service of Dr. Charles Gordon Heyd at New York Post-Graduate Medical School and Hospital. 
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Fig. 1. Section of pancreas showing interlobular tissue 
with shad tg nerve, and duct and surrounding tubular 
alveoli. 


creatic infection between the duodenum and 
theconverging ducts of Santorini and Wirsung. 
They attribute the chronic infection to a lym- 
phatic origin. If the infection ascends the pan- 
creatic ducts, the induration should be more 
general. The lymphatics from the gall blad- 
der drain to Desjardins’ triangle of pancreatic 
infection (6), as has been demonstrated by 
Franke (idem). Deaver reported 79 patients 
with chronic pancreatitis at the Lankenau 
Hospital; 72, 91 per cent, showed evidence of 
biliary infection, 42, 53 per cent, had calculi, 
while 30, 38 per cent, showed a non-calculous 





Fig. 3. The relation of the ot nal rn the human pan- 
creas to the regional lymph nodes. C, Cardia; Sp., spleen. 
From Bartels.) 
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Fig. 2. The relation of the lymphatics of the human pan- 
creas to the regional lymph nodes. S., Stomach turned 
toward the right; C., cardia; L, stump of liver; Sp., spleen. 


inflammation. W. J. Mayo (12) reports that 
go per cent of the cases having acute and 
chronic pancreatitis have been operated upon 
for infected gall bladders, usually with gall 
stones. Mann and Giordano (11), working 
experimentally on goats, doubly ligated the 
common bile duct and divided it at its en- 
trance into the duodenum. The animals lived 
from 1 to 30 days. In none was there either 
macroscopically or microscopically an area 
with the appearance of acute haemorrhagic 
pancreatitis. The results of these experiments 
emphasized: first, that with the pancreatic 
duct emptying directly into the common bile 






A sac 


The relation of the lymphatics of the gall bladder 
(From Franke.) 
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Showing pyloric congestion and spasm. (From 


Fig. 5. 
Braithwaite.) 


duct and the latter completely obstructed, 
bile was not forced into the pancreas except 
after a considerable length of time; second, 
that bile did pass into the pancreatic duct and 
infiltrate the pancreas completely when under 
the maximum of pressure which the physio- 
logical mechanism of the animal could produce. 
Acute hemorrhagic pancreatitis was not seen. 
From the data on the relation of the duct of 
Wirsung to the common bile duct which is 
shown in Figure 8, it is anatomically possible 
for obstruction existing at the ampulla to con- 
vert the two ducts into a continuous channel 
and allow bile to pass in the pancreatic duct 
in 3.5 cases. 

Sweet (16), in working experimentally on 
dogs, has been able to remove a portion of the 
pancreas and join the head of the pancreas or 
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Fig. 6. Diagram showing area of glands injected in the 
living subject from an ileocecal gland puncture. (from 
Braithwaite.) 


the duct to the intestine without danger of 
pancreatitis, either acute or chronic, for as 
long as a 11 months’ interval. From this, it 
would not seem that infection ascends by way 
of the duct. 

Eggers (7) gives two possible causes of acute 
pancreatitis: first, that symptoms are due to 
infection or ferment action due to the entrance 
of bile or duodenal contents into the pan- 
creatic duct; second, that it is an infection 
carried to the pancreas by means of the lym 
phatics. He leans to the theory that infection 
as such has nothing or little to do with acute 
pancreatitis, but that it is due to the action of 
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~~ Divided Pyloric End of 
S Stomach (turned up) 


Duodeno-Jejunal 
Junction. 


Drawing of an injected postmortem specimen 


Fig. 7. 
(the needle was placed in an ileocecal gland). Retrograde 


flow back to the cecal wall is clearly shown. (From 


Braithwaite.) 


the liberated pancreatic ferments on the sur- 
rounding tissues. In 6 cases reported by him, 
5 had gall stones and the sixth had a chole- 
cystitis. 

From the above data on the lymphatic 
drainage of the pancreas, it would seem that 
the gall bladder and biliary system are the 
primary factors in producing chronic infection 
within that area. The appendix and ileocecal 
angle play the second réle, as they have direct 
connection with the pancreas, as demonstrated 
from the work of. Braithwaite, Craig, and 
MacCarty (4). The acute symptoms are pre- 
sumably due to a setting-free of the trypsino- 
gen from the acini cells and the transformation 
of the trypsinogen into trypsin, through the 
bacterial action. 


PATHOLOGY 


_Chronic pancreatitis involves the intersti- 
tial tissues, and the increased connective tissue 
is usually confined to the head of the pancreas. 
From Figure 8 one sees an increase in the 





Fig. 8. Section from a fibrosed pancreas showing a com- 
bination of centrilobular and perilobular types. There has 
been obstruction and dilatation of the main ducts, A, and 
their branches, B. The lobules are separated by broad 
perilobular bands of fibrous tissue and the individual acini, 
C, in the lobules are similarly separated by a centrilobular 
fibrosis. (From Adami and McCrae.) 


fibrous tissues separating the lobules and also 
the individual ascini of the lobules. Adami 
and McCrae (1) state that it is to be re- 
membered that in cases of cholelithiasis, we 
encounter frequently a marked induration, 
especially of the head of the pancreas, this be- 
coming so firm that the surgeon is apt to mis- 
take it for a new-growth. ‘The clinical and 
pathological data would indicate that the head 
of the organ is most frequently affected from 
chronic infections. 


SURGICAL ANATOMY 


Due to the location of the pancreas, the 
anatomical approach to the organ is rather 
difficult. In surgical conditions of the pan- 
creas, the relation of the organ to the duode- 
num, the common bile duct, theleft kidney and 
spleen, renders it rather difficult to make a 
clinical diagnosis of pancreatic involvement. 
Figure 9 shows the relation of the pancreas to 
the neighboring organs. 
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TABLE 1I.—DATA ON THE RELATION OF THE 
DUCT OF WIRSUNG TO THE COMMON BILE DUCT 


Distance from the apex of 
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THE SYMPTOMS OF CHRONIC PANCREATITIS 


We are referring to the acute exacerbations 
of upper abdominal pain that occur in pa- 
tients following cholecystectomies, and the 
attacks are more or less similar to those that 
the patient had previous to operation. These 
recurrent attacks are usually met with within 
the first few weeks or months following the 
cholecystectomy. 

PAIN 

This is the chief complaint of the patient, 
and the individual is usually seized with a 
severe upper abdominal pain which is con- 
stant in character. It is difficult for these 
patients to localize the pain. Occasionally 
they say it is in the right upper quadrant and 
radiates to the back. More frequently they 
state that the pain is on the left side in the 
region of the left kidney. Due to its location on 
the left side, it would make one suspect a renal 
calculus. The intensity of the pain will vary in 
different individuals, presumably depending 
upon the severity of the pancreatic involve- 
ment. These attacks may last from a few 
hours to 48 or 72 hours. If the pain is located 
in the left kidney region at the beginning of 
the attack, it quite frequently localizes itself 
in the upper abdomen in the middle of the 
epigastrium after 48 hours or so. The patients 
usually feel normal within a few hours after 
the pain subsides. Nausea is not commonly 
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seen in this condition. Vomiting is usually en- 
countered, and it comes on approximately 
within the first hour of the pain, and usually 
persists during the attack. They may vomit 
as many as 40 to 50 times within 24 hours. 
The vomitus is clear or slightly bile tinged and 
non-offensive. Because of the persistent vomit- 
ing and the sudden and severe abdominal pain, 
one often suspects a high intestinal obstruc- 
tion, but the general appearance of the patient 
is not that of one suffering from an intestinal! 
obstruction, and in spite of the severe pain and 
persistent vomiting, the general appearance 
does not indicate that the patient is critically 
ill. Jaundice is quite frequently encountered in 
the severe cases, particularly after they have 
been incapacitated for 48 to 72 hours. This is 
presumably due to a compression of the bile 
duct as a result of the swelling of the head 
of the pancreas. According to Helly (9), the 
common duct passes through the head of the 
pancreas in approximately 62 percent of cases. 
Mayo Robson (14) believes that some of the 
cases of catarrhal jaundice may be due to a 
mild pancreatitis. 


PHYSICAL EXAMINATION 


The abdomen is usually not distended and 
does not have any marked rigidity, but the 
patient complains of more or less indefinite 
tenderness over both upper quadrants and 
frequently in the costovertebral angle, more 
frequently on the left than on the right side. 
Eggers was impressed with the lack of physical 
signs as compared with the severity of the 
symptoms in his cases. In two of his patients, 
the house staff ventured to state that they 
were simply neurotic. The temperature is 
usually normal, but when elevated it is around 
100 degrees F: The blood examination, in the 
milder cases, will reveal a normal leucocyte 
count or only a very slight increase in the total 
count, as well as the polymorphonuclearleu- 
cocytes. The urine analysis is negative. 


DIAGNOSIS 


The diagnosis of this condition can only be 
made by the process of elimination, and one 
must exclude renal calculi and bear in mind 
the probability of a stone in the common duct 
which was overlooked at the original opera- 
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Fig. 9. The pancreas and its relations to the blood vessels and neighboring organs. (From Sobotta.) 


tion. In the severer forms of this condition, it 
is sometimes impossible to make a diagnosis 
without an exploratory laparotomy. In the 
milder types of infection, one should suspect 
the pancreas as the cause of the trouble and 
advise keeping the patient under observation. 
In Judd and Burden’s series, the findings after 
an exploratory laparotomy were pancreatitis 
in 17 out of the 24 cases. The common bile 
duct was patent in all. 


TREATMENT 


We should not be too anxious to explore 
cases that have recurrent symptoms within the 
first few weeks or months after having had 
cholecystectomies performed. Some of these 
cases subside and are permanently cured with- 
out further surgical intervention; presumably 
having removed the primary focus of infec- 
tion, the pancreatic involvement gradually 
subsides. 

The cases that are explored for calculi 
in the ducts, and which are negative, con- 
tinue to have recurrent attacks similar to the 
ones preceding the laparotomy. Common duct 
drainage does not seem to have any cura- 


tive effect on the condition and does not pre- 
vent subsequent attacks. W. J. Mayo says it 
would appear that ‘‘as a result of our early 
postmortem knowledge and tragic experience 
with an acute pancreatitis, we have been in- 
clined to underestimate the ability of the tis- 
sues concerned to localize or cure a large num- 
ber of acute pancreatic inflammations.” This 
seems to hold true in the recurrent attacks of 
pain following cholecystectomies which, in a 
certain percentage of cases, can be attributed 
to a pancreatic involvement. We should let 
Nature have its chance to effect a cure. 


CONCLUSIONS 


1. Some of the recurrent attacks of upper 
abdominal pain following cholecystectomy 
seem to be due to acute exacerbation of a 
chronic pancreatitis. 

2. This diagnosis should be arrived at by a 
very careful process of elimination. 

3. Some of these cases spontaneously cure 
themselves if given the opportunity. 

4. Surgery employed in these cases does not 
seem to cure the condition or prevent subse- 
quent attacks. 
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A MANOMETRIC STUDY OF THE CEREBROSPINAL FLUID IN 
SUSPECTED SPINAL CORD TUMORS’ 


By BYRON STOOKEY, A.M., M.D., F.A.C.S., H. R. MERWARTH, A.B., M.D., and 
A. M. FRANTZ, A.B., M.D., New York City 


From the Department of Neurological Surgery, Neurological Institute, New York 


medullary, intradural or extradural, 

sooner or later obstruct the free sub- 
arachnoid space and interfere with the circula- 
tion of the cerebrospinal fluid. Hence a study 
of the circulation of this fluid should give data 
of value in determining the presence orabsence 
of spinal cord neoplasms, by far the common- 
est form of subarachnoid block. 

It has long been known that compression of 
the veins of the neck, by interference with the 
venous intracranial outflow causes a rise of 
intracranial pressure, and, secondarily, cere- 
brospinal fluid pressure. Also straining, blow- 
ing the nose, coughing or deep breathing, etc., 
increase the cerebrospinal fluid pressure. 

When a manometer is attached to a needle 
in the lumbar sac and the veins of the neck are 
compressed an instantaneous rise of the fluid 
in the manometer takes place. Queckenstedt? 
called attention to the fact that when the 
subarachnoid space is obstructed, the normal 
rise which follows compression of the veins of 
the neck does not take place. 

In order to determine the clinical value of 
manometric studies of the cerebrospinal fluid, 
the present investigation was begun in 1921, 
on the clinical material of the New York 
Neurological Institute.* 

Since then we have studied the manometric 
readings in more than 50 patients with sus- 
pected spinal cord tumors, and in others in 
whom spinal cord tumor was not suspected. 
Where spinal cord neoplasm was suspected, 
the pressure study was made by lumbar 
puncture alone, for our aim has been to make 
the lumbar puncture alone yield as much data 
as possible and to determine the value of such 
data in the diagnosis of spinal cord neoplasms. 


?Zur Diagnose der Rueckenmarkskompression. Deutsche Ztschr. f. 
Nervenh., Leipzig, 1916, lv, 325. 

3 We wish to express our appreciation to the Chiefs of Service of the 
Neurological Institute, Drs. Eisbere, Kennedy, Tilney, Timme, and 
Zabriskie, for permission to use their material and for their hearty co- 
operation, which has made this study possible. 


Snail cord neoplasms, whether intra- 


We felt that a thorough manometric study of 
the cerebrospinal fluid through the lumbar 
puncture alone had not as yet been made, and 
that this might enable us to determine the 
indications for combined lumbar and cistern 
puncture as advocated by Ayer.* When the 
single puncture does not give sufficient data 
to permit of an accurate determination being 
made, we strongly recommend the very excel- 
lent procedure of combined cistern and lumbar 
puncture so skillfully used by Ayer and his 
co-workers. In this series of cases of suspected 
spinal cord tumors, the lumbar puncture 
alone has yielded sufficient data to permit of 
definite conclusions being drawn in all except- 
ing three. In only these 3 did we find that 
combined cistern and lumbar puncture was 
indicated. 

We wish to emphasize that manometric 
studies of the cerebrospinal fluid do not 
relieve the neurologic surgeon of making a 
thorough, careful neurologic examination; it 
is only one part of the neurologic examination. 
On the other hand, we do not feel that the 
neurologic examination is complete in any 
patient in whom a spinal cord tumor is sus- 
pected, unless a thorough manometric study of 
the cerebrospinal fluid has been made. 

The mechanism causing an increase in intra- 
cranial pressure in compression of the veins of 
the neck differs from that brought into play 
by straining, coughing, blowing the nose, or 
deep breathing, etc. Straining, coughing, and 
blowing the nose cause a rise in intracranial 
pressure as well as in intrathoracic and intra- 
abdominal pressure. The intra-abdominal 
and intrathoracic pressure causes a rise in the 
intraspinal pressure by interference with the 
vertebral and spinal venous circulation, while 
4 Nan geod: B. Spinal subarachnoid block as determined by combined 
SS. tee 

Spinal subarachnoid block. Its significance as a d‘agnostic sign; 


analysis of 53 cases. Arch. Neurol. & Psychiat., Chicago, 1923, x, 
420. 


1 Read before the Association for Research in Nervous and Mental Diseases, New York, December 29, 1924. 











Fig. 1 (left). Manometric chart (E. V. H., No. 27,454) 
showing complete subarachnoid block. No rise of the cere- 
brospinal fluid pressure occurred on deep compression of 
the veins of the neck, whereas a marked rise occurred on 
straining. This chart shows that there is a dual mechanism 
involved in the rise of cerebrospinal fluid pressure: (a) 
Compression of the veins of the neck causing a rise of intra- 


compression of the veins of the neck interferes 
with the cerebral venous outflow. 

In a normal individual in whom a free sub- 
arachnoid space exists, straining, coughing, 
blowing the nose, etc., cause a rise in the cere- 
brospinal fluid pressure due to pressure exert- 
ed upon the fluid in both the cranial and spinal 
chambers, while compression of the veins of 
the neck causes an increase due to an increase 
in intracranial pressure primarily. This point 
of difference in the spinal and cranial mecha- 
nism of pressure increase is of value in inter- 
preting the manometric readings in cases of 
spinal cord neoplasm. In some instances 
where complete subarachnoid block existed we 
found a marked rise of the cerebrospinal fluid 
pressure on straining and coughing, but no 
rise on compression of the veins of the neck. 
Such a chart is shown in Figure 1, in a patient 
having a spinal cord tumor verified at opera- 
tion. On compression of the veins of the neck 
intracranial pressure was increased and trans- 
mitted to the cerebrospinal fluid above the 
tumor. Due to block caused by the tumor this 
rise in intracranial and spinal fluid pressure 
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cranial pressure; (b) straining causing a rise in intraspinal 
pressure (see Fig. 13). 

Fig. 2. A typical normal manometric reading of the 
spinal fluid is seen in this chart (No. 27,075) showing 
normal respiratory and pulse oscillations, prompt rise and 
fall on touch compression, on straining, and on deep com- 
pression. 


above caused no rise in pressure in the fluid 
below the tumor; consequently, no rise in the 
manometer in communication with the lum- 
bar sac. However, on straining, or coughing, 
or deep breathing, etc., without compression 
of the veins of the neck, a marked rise in the 
fluid in the manometer took place. Since no 
rise took place on compression of the veins of 
the neck, which we know increased intra- 
cranial pressure above the tumor, and since a 
rise took place on straining or coughing which 
increased both intracranial and intraspinal 
pressure, we may deduce that the rise 
obtained was due to a rise in intrathoracic and 
intra-abdominal pressure transmitted to the 
cerebrospinal fluid below the tumor. Such a 
result shows well the dual mechanism in- 
volved. 

Experimentally it was found that when the 
veins of the neck were ligated in the cat, a 
rise in cerebrospinal pressure took place: 
similarly when the vena cava inferior was 
ligated without ligation of the veins of the 
neck, a rise also took place, showing that 
either mechanism is effective in producing a 
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change in cerebrospinal fluid pressure. How- 
ever, the rise in the cat is much slower and not 
as immediate as in the human. This differ- 
ence may be due to mechanical factors present 
in the human and not in the cat. Simultane- 
ous compression of the veins of the neck and 
the vena cava inferior caused a more rapid 
rise than compression of either of them alone. 
By simple compression of the veins of the 
neck in the cat, without exposing them, the 
cerebrospinal fluid pressure rose, but to a less 
extent than when abdominal pressure was 
applied. Abdominal pressure, evenly dis- 
tributed, was applied to the abdomen by using 
a blood pressure cuff and a blood pressure 
apparatus, and caused a greater rise in cere- 
brospinal fluid pressure than jugular com- 
pression. 

In our earlier clinical work we tried cough- 
ing, blowing the nose, and deep breathing, but 
found that these were such variable quantities 
that comparison could not be made. Many of 
the patients when told to take a deep breath 
did not seem to know what was meant, and, 
instead of taking a deep breath, merely threw 
out their chests and held their breath. Like- 
wise when told to blow their nose, the action 
and effort expended in the act varied to such 
an extent that no common factor could be 
said to exist, and consequently comparisons 
could not with fairness be made. However, 
straining, as if at the stool, brought forth 
in all an effort somewhat more uniform, 
and while we have had no means of measuring 
the force exerted, the manometric readings 
have been sufficiently alike to permit of com- 
parison being made. To increase the spinal 
fluid pressure through combined intracranial, 
intrathoracic and intra-abdominal pressure, 
we have discarded, consequently, the other 
methods of coughing, blowing the nose, and 
deep breathing, in favor of straining. The 
procedures used, therefore, were straining and 
compression of the veins of the neck. 


COMPRESSION OF THE VEINS OF THE NECK 


We have found that two types of compres- 
sion of the veins of the neck may be used, one, 
firm pressure, sufficient to cause cyanosis of 
the face, and second, extremely light pressure, 
which we have called “touch compression.”’ 





Fig. 3. Manometric chart (P. S., No. 26,393) showing 
complete subarachnoid block. On deep pressure of the 
veins of the neck, no rise was obtained, yet on straining a 
slight rise occurred. 


The value of the latter type of pressure we 
have only lately become aware of and find it 
of even greater value than the heavier form of 
compression. 

In a normal individual light touch com- 
pression will give rise to an immediate fluid 
wave and cause an appreciable rise in the 
manometer of from 10 to 30 millimeters, with 
out evoking any straining reaction. The lat- 
ter causes a rise in intra-abdominal and intra- 
thoracic pressure, and introduces additional 
factors in the pressure mechanism. Straining 
or defense reactions may cause a rise of cere- 
brospinal fluid pressure below the tumor, and 
unless guarded against, such a rise may be 
interpreted as the result of compression of the 
veins of the neck. By touch compression this 
straining element is not invoked and the 
results are those of pure compression of the 
veins. 

The extreme delicacy of touch compression 
makes it a very sensitive test, and we believe 
that it will prove to be of more practical 
service than the deeper form of pressure, or in 
any case, a valuable adjunct to the deep form 
of pressure. 

When firm pressure is applied to the deep 
veins of the neck and maintained over a period 
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Fig. 4. Manometric chart (C. H., No. 27,572) showing complete subarachnoid 
block. Very slow and ineffectual rise on compression of the veins of the neck, with 
a slow return on release of compression. 


of from 5 to ro seconds, a great rise in the 
cerebrospinal fluid pressure takes place. It is 
conceivable that this may be sufficient, per- 
haps, to drive the fluid past a beginning com- 
plete obstruction, whereas when light pressure 
is exerted momentarily the fluid would be 
less apt to be driven past a block. Conse- 
quently touch compression may be considered 
more delicate. 

When deep pressure of the veins of the neck 
is exerted, co-operation of the patient must be 
gained and considerable care used to prevent 
coughing, holding the breath, or straining. 
Normally, when firm pressure is applied to 
the veins of the neck an instantaneous and 
continuous rise of the cerebrospinal fluid in 
the manometer takes place. Within 10 sec- 
onds or less the fluid should rise approxi- 
mately to 500 millimeters, and as soon as the 
pressure is removed an instantaneous and con- 
tinuous fall should take place, such as is seen 
when the stop-cock of a burette is opened. 
The fall is generally as prompt as, or more 
prompt than, the rise. Ten seconds or less 
may be taken as the normal time for the rise 
and for the fall. We consider the time ele- 
ment almost as important as the pressure 
reading. 


A typical normal manometric reading of 
the spinal fluid is seen in Figure 2. The 
technique which we have now adopted as 
standard is as follows. The patient is placed 
on his side in a horizontal position and made 
as comfortable as possible. After lumbar 
puncture, a period of 3 to 5 minutes is waited 
to permit the patient to overcome any pain 
or fear which may have a tendency to pre- 
vent the establishment of the normal level. 
As soon as complete relaxation is obtained the 
reading of the cerebrospinal fluid is made. 
This we have termed the stabilized level. 
Normal pulse and respiratory oscillations of 
1 to 3 millimeters are usually noted. 

Each step to be done then is explained to 
the patient in detail, and he is told to do noth- 
ing in anticipation of any command until that 
command is given—not to move, or strain— 
to do nothing except remain perfectly quiet 
until he is told precisely what to do. Unless 
this is explained the patient frequently 
anticipates the command and begins to move 
toward its execution, whereas the execution 
should be sudden and its duration timed. 
The patient’s co-operation is more readily 
obtained when he understands in advance 
what is expected of him. 
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Touch compression is then exerted over the 
jugulars. This type of pressure consists of 


aw 


little more than placing the fingers gently ~ 
over the jugular veins and exerting amoment’s “ 
pressure. When the fingers are placed over « 
the jugular veins an immediate and instan- | 


taneous rise of 10 to 30 millimeters is seen in 
the manometer. The presence of such an im- 
mediate and instantaneous wave generally 
foretells negative manometric readings in the 
remaining phases of the manometric tests. 

The next step is to have the patient strain 
as if he were at the stool, straining for 10 
seconds. This causes a marked, continuous 
and steady rise of 200 to 500 millimeters. A 
wide variation exists in this test due, in the 
main, we think, to the variation of the force 
exerted; consequently we consider the facts 
gained to be of not too great significance, 
but at times valuable; for example, when a 
marked rise takes place on straining, with no 
rise on compression of the veins of the neck, 
such as has been shown in Figure 1. At one 
time we thought that, in those cases in which 
no rise occurred on compression of the veins of 
the neck, the result of straining might point 
to a localization of the block, i.e., a small rise 
might tend to point to a block below approxi- 
mately the mid-thoracic region, and a con- 
siderable rise to a block above this level. This 
difference on straining was thought to be due 
possibly to the fact that in a sac shut off below 
the mid-thoracic level, little fluid and a short 
column would exist below the block and con- 
sequent pressure on the short column would 
cause little rise; conversely, when pressure 
was exerted over a longer column with a 
greater amount of fluid in high placed block, 
the rise would be greater. While this may 
perhaps be true theoretically, it was not 
found to be true in practice in this series of 
manometric readings. 

Our next step is to apply firm pressure over 
the veins of the neck. As a technical proce- 
dure we have found it best to pass the hands 
around the side of the neck from behind, 
holding the palms and fingers flat and avoid- 
ing the trachea, so as to interfere as little as 
possible with breathing. With a little practice, 
pressure can be exerted without causing the 
patient to strain or cough. By elimination of 
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Fig. 5. Manometric chart (S. G., No. 27,759) showing 
complete subarachnoid block. Essentially the same as 
Figure 4. The rise on compression of the veins of the neck 
was minimum, the fall requiring approximately twice as 
long as the rise. 


straining and coughing, a more nearly pure 
compression of the veins of the neck is effected 
thus avoiding factors introduced when intra- 
thoracic or intra-abdominal pressure is in- 
voked, which, as has been said, may compli- 
cate the picture. Pressure is exerted for 10 
seconds. The rise of the fluid in the manom- 
eter should be instantaneous and continuous 
approximately to 500 millimeters or more, 
and recession likewise immediate and unin- 
terrupted, when the pressure over the veins 
is removed. 

As a rule all steps are done twice to lessen 
the possibility of error, and in some instances, 
the second compression of the veins of the 
neck will bring out manometric changes not 
revealed in the first. 

In our series of cases no extradural or extra- 
medullary intradural tumor was found in any 
patient in whom a manometric test, negative 
in all phases, was recorded. To this rule there 
was no exception. However, in one patient 
having an intramedullary tumor of the conus 
a completely negative manometric test was 
found. In this patient the neurologic exam- 
ination pointed to a very definite intramedul- 
lary tumor of the conus. At operation a very 
slight symmetrical enlargement of the conus 
showing a slightly harder consistency was 
seen and a presumptive diagnosis of intra- 
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lig. 6. Manometric chart (No. 27,708) showing incomplete subarachnoid 
block, Type 1. On deep compression of the veins of the neck a prompt rise 
was followed by a hanging fall and the establishment of a new level 300 mm. 
higher than the original level. Second compression of the veins of the neck 
showed a slight rise from the new level and again a hanging fall. Note the 
prompt rise and fall on straining, showing increase in rise of pressure below 


the level of the tumor (see Fig. 1). 


medullary glioma was made. The rather 
slight symmetrical enlargement of the cord 
in this patient did not obstruct the free sub- 
arachnoid space. In view of this experience 
we must, therefore, consider that intra- 
medullary tumors which give rise to sym- 
metrical enlargement of the cord may, in their 
early stages, present completely negative 
manometric readings.’ Such is to be expected 
from the mechanical factors present in a slight 
symmetrical enlargement of the cord in this 
region. Since no type of stasis or obstruction 
was present with an apparently free circulat- 
ing fluid, we feel that examination of the fluid 
at different loci would not have revealed any 
noteworthy difference in the fluids from differ- 
ent levels, particularly since the lumbar fluid 
did not show any globulin and only five cells. 


MANOMETRIC TESTS INDICATING COMPLETE 
BLOCK 


In all of the patients in whom manometric 
findings indicated complete block, definite 


1Since this was written a second patient showing no intramedullary 
tumor of the mid-thoracic region presented an almost negative mano- 
metric reading, so nearly negative that it was called such, and the con- 
clusion reached, so far as the manometric test showed, that no block 
existed, yet at operation an intramedullary tumor was encountered. 





obstruction of the subarachnoid space was 
found in those operated upon (Fig. 1). In 
this group of 14 patients showing positive 
manometric findings, two refused operation 
and consequently are unverified. However, 
the neurological examination left little doubt 
as to the diagnosis. In the remaining 12 
operated upon, neoplasms were found in 11, 
and in the twelfth an extradural tubercular 
cyst was found blocking the subarachnoid 
space and compressing the spinal cord quite 
the same as if it had been an extradural spinal 
neoplasm. Thus in all cases of this group veri- 
fied by operation, obstruction of the subarach- 
noid space was confirmed. 

This evidence of obstruction of the free 
circulation of cerebrospinal fluid was, how- 
ever, further substantiated by the fact that, in 
each instance, a marked globulin increase was 
noted. Xanthochromia was present in five. 
Xanthochromia without a marked increase 
in the globulin content was not seen, but a 
marked globulin increase without xantho- 
chromia was common. In view of the opinion 
held by some that xanthochromia is not 
found in intramedullary tumors, it is inter- 
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Fig. 7 (left). Manometric chart (No. 26,431) showing in- 
complete subarachnoid block, Type1. Prompt rise on com- 
pression of the veins, followed by prompt fall, with the 
establishment of a new level 100 millimeters higher than 
the original. On second compression of the veins of the 
neck a prompt rise and a slower fal] took place, followed by 
the establishment of another level, 40 millimeters higher. 

Fig. 8. Manometric chart (No. 27,642) showing in- 


esting to note that in both intramedullary 
tumors in this series xanthochromia was 
present. 

In reviewing the neurologic examination of 
the patients in whom complete subarachnoid 
block was found, we feel that the diagnosis 
could have been made from the neurologic 
examination alone by any one with experience 
in the clinical course of spinal cord neoplasms, 
irrespective of the manometric findings. The 
manometric findings merely offered con- 
firmatory evidence in support of the diagnosis. 
Since lumbar puncture must, in any event be 
done, it is of course reassuring to have further 
evidence in support of the diagnosis, especial- 
ly when such evidence can be so readily ob- 
tained. We feel that when positive manometric 
findings are obtained through lumbar punc- 
ture, no further information of additional 
value can be gained from combined cistern 
and lumbar puncture. A typical positive 
manometric chart is shown in Figure 3. We 
have found that the positive charts indicating 
complete block follow approximately two 
types, namely: one in which compression of 
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complete subarachnoid block, Type 2. On compression of 
the veins of the neck a rise of approximately 100 milli- 
meters took place, with the establishment of a new level 
roo millimeters higher than the original level. On second 
compression of the veins of the neck an irregular and 
labored rise requiring 30 seconds in place of 10 seconds 
occurred, followed by a prompt fall approximately to the 
original level. 


the veins of the neck causes no rise at all, or 
essentially no rise, and second, one in which 
the rise on compression of the veins of the 
neck is minimum—seldom more than 50 to 
60 millimeters. It has been difficult to deter- 
mine whether or not the minimum rise in 
this latter group is really due to compression 
of the veins of the neck or to straining or hold- 
ing the breath, which in some patients is ap- 
parently an unavoidable association. Prac- 
tically this slight rise is of little significance, 
since such manometric reading can, in no wise, 
be confused with the decidedly marked rise 
found when no obstruction exists. Occasion- 
ally the slight rise associated with compres- 
sion of the veins of the neck is sustained a 
minute or more, recession being extremely 
slow and irregular, at times not to the old level 
but a new one, 10 to 20 millimeters higher. 
The pressure readings in the group of com- 
plete subarachnoid block are shown in Table I. 
The average initial pressure in the group of 
complete subarachnoid block was found to be 
approximately go millimeters and the average 
pressure on straining 210 millimeters—a 
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Fig. 9. Manometric chart (No. 27,491) showing incomplete subarachnoid 
block, Type 3. On deep compression of the veins of the neck a delay in the 
rise occurred. The fluid hesitated an appreciable time and then promptly 
rose and fell. 
TABLE I.—MANOMETRIC FINDINGS INDICATING COMPLETE SUBARACHNOID BLOCK 
A. CompLeTe BLock; VERIFIED 
| Rise on 
Level of [| straining, Rise on 
Name fluidin | blowing | compression Fluid 
manometer | _ nose or of veins of Glob. Color Level Pathology 
inmm. | deep | neck 
breathing | 
R. Y., 27017 | 170mm. | 320 mm. 80 mm. aad 4+ Yellow C IllI-v | Glioma intramedullary 
P. S., 26308 140 | 180 50 | 4+ Yellow | C VI-VITl | Glioma intramedullary 
A. D., 25183 | 100 } ° 3+ Clear CI-Il Endothelioma 
C. H., 27572 110 160 40 3+ Yellow C IV-VI Neurofibromatosis 
L. G., 27759 70 | 160 ° | 4+ Yellow | Th I-IlI Sarcoma extradural 
M. S., 27896 | 160 ° | 3+ Clear | Th II-V | Sarcoma extradural 
J. F., 26932 | ° | 100 ° | 3+ Clear | Th IV-V | Sarcoma extradural 
M. D., 26590 | 40 80 | 20 | 4+ Clear | Thv T. B. extradural 
E. P., 26480 | 100 | 190 | 20 | 4+ Yellow Th V-IX | Sarcoma extradural 
E. V. H., 27454 | 100 | §00 ° | 2+ Clear Th VII-IX Sarcoma 
F. Z., 27921 |} go | 180 ° 2+ Clear Th Ix | Endothelioma 
M. D., 26146 |} 140 | 200 30 Endothelioma 
| | | 
Average | rromm. | 207 mm. 1 4omm._ |! | : 
B. CompLete Biock; UNVERIFIED 
M. A., 27265 | 100 mm. 190 mm. omm. | 2+ Clear C VIII 
A.P. 80 300 40 1+ Yellow Th V-VI 
Average 90 mm. 245 mm. 40 mm. 











In this group combined cistern and lumbar puncture is not indicated. 
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Fig. 10. Manometric chart (No. 26,954) showing incomplete subarachnoid block, 
Type 4. On deep compression of the veins of the neck a slow and labored rise and 
fall occurred. Type 5 is similar to Type 4, the rise and fall being smooth and continu- 
ous, but requiring a longer time than normal for both the rise and for the fall. 
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TABLE II.—MANOMETRIC FINDINGS INDICATING INCOMPLETE SUBARACHNOID BLOCK 


Rise on 


A. INcoMPLETE BLock; VERIFIED 















































Level of straining, Rise on | 
fluid in | blowing compression Type of | Cerebrospinal 
Name manometer | nose or of veins of rise | fluid 
in mm. deep neck | 
breathing | Glob. Color 
0. S., 27401 100 mm. 380 mm. } 540 mm. II 
C. D., 26054 140 510 380 V ° Clear 
K. D., 27546 160 260 500 | I a+ Clear 
F., 26431 160 | 370 480 | I Clear 
A.H., 27731 100 | 350 470 IV | ° Clear 
E. L., 27609 110 | 460 510 I 2+ = Clear 
J. C., 252490 100 | 220 I ° Clear 
- Average 124 mm. __ 388 mm. 442 mm. 
B. IncomMPLeTE Biock; UNVERIFIED* 

J.S., 27642 100 mm. 240 mm. | 500 mm. | I | ° Clear 
G., 27200 230 300 | I ° Clear 
H.G., 27641 100 340 | 440 | II ° Clear 
§ S., 27358 160 510 510 | I 4 Yellow 
; Average 147 mm. 363 mm. 437 mm. 








*Operation refused by patient or postponed. 


In all of this group showing incomplete block of different types the free subarachnoid space was definitely compromised in all the verified cases. 
In the remaining cases sufficient signs were present to make us feel that definite pathology was present. In other words, incomplete block was not 


found in any case in which definite signs did not exist. 
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I. DzracNnosis CERTAIN WITHOUT MANOMETRIC 


Unverified 








II. Dzracnosis Doustrut. DIAGNOSIS 


S.S., 27358 
O.S., 27401 ~ Weled ~ | 
E. L., 27690 : “Verified (X-ray) 
F., 26431 a Verified i 7 
J.D., 25303 Verified” 
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TABLE III.—MANOMETRIC FINDINGS INDICATING INCOMPLETE SUBARACHNOID BLOCK 


Tests; MANomETRIC Tests CONFIRMATIVE* 


| 

















Level Pathology 
—— particadicdellnaten ieee 
CVI | Sarcoma? 
ThV t.3.9 +- @# 
- ThIE.~—~C~C~SCS Extra sarcoma 





Th VIE-VIII | Meningomyelitis 








*In this group combined cistern and lumbar puncture is not indicated. 


EsTABLISHED BY MANOMETRIC TEsTs* 

















*In this group combined cistern and lumbar puncture is not indicated. 


III. Dracnosts Doustrut; Ma 














*In this group combined cistern and lumbar puncture is indicated. 


difference of 120 millimeters over the initial 
pressure, while the rise on compression of the 
veins of the neck was only 20 millimeters. 
This is in marked contrast with the mano- 
metric readings in normal individuals or those 
with incomplete block. The pressures of those 
showing incomplete block is seen in Table II. 
The average initial pressure in this group was 
found to be approximately 120 millimeters, 
with the average pressure on straining 330 
millimeters, or a difference of 210 millimeters 
over the initial pressure, while the rise on 
compression of the veins of the neck was 440 
millimeters. Thus the pressure readings in 
the latter group approximate those found in 
normal individuals in whom the arachnoid 
space is entirely free. However, the time 
required for the rise, and the manner of the 
rise in those showing incomplete block is 
sufficiently different from the normal so as 
not to be confused with them. 

The pressure in the normal group varies 
from 100 to 250 millimeters, with pressure on 
straining of approximately 300 to 500 milli- 





ALR., 26186” | ~ Unverified 
H. G., 27641 | Unverified 
A.H., 27731 ___—-Veviied i 








C. D.. 26054 rae + | Le Verified = eS Va al Glioma, intramedullary : 

K. D., 27546 Verified Th IV-V Endothelioma 

G.,27200 — “7 Unverified C VII | SMallignancy (secondary) 

J.O'N., 25290” | Verified | Th VE-VIIL ‘Meningomyclitis 
| 


____! Adherent arachnoid _ 


NOMETRIC TESTS SUGGESTIVE* 








Conus 








____| Glioma intramedullary 


meters and on deep compression of the veins 
of the neck of 400 to 550 millimeters. In a 
normal individual the rise and the fall are 
instantaneous, continuous and smooth, with- 
out interruptions or the establishment of a 
new level. 


MANOMETRIC TESTS INDICATING INCOMPLETE 
BLOCK 


The manometric findings in this group 
stand intermediary between the completely 
positive and the completely negative groups 
and represent, pathologically, spinal cord 
neoplasms or other forms of subarachnoid 
block in less advanced stages where the sub- 
arachnoid space is not completely shut off. 
Stasis of the cerebrospinal fluid and marked 
interference with the spinal venous circula- 
tion has not yet taken place. From a diag- 
nostic standpoint, this group includes those 
interesting and more difficult cases in which 
the neurologic examination alone is apt to 
leave the diagnosis in doubt. It is in this 
group that manometric tests may be a very 
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\utuzee Arrows indicating pressure 
upon lateral ventricles 

due to compression of 
veins of necK causing 
obstruction to venous 
cranial outflow 


Marked rise of Fluid in 
manometer as result 
of compression of vein 
of neck 





Fig. 11. Schematic drawing showing mechanism of alterations in the cerebrospinal 


fluid pressure. 


A marked rise in intracrania] pressure takes place when the venous 


cranial outflow is obstructed by compression of the veins of the neck. The cerebro- 
spinal fluid is forced out of the cranial cavity into the spinal subarachnoid space, 
causing a marked rise in the manometer in connection with the lumbar sac. 


great help in determining the presence or 
absence of incomplete block, and in influenc- 
ing the conclusion for or against exploratory 
laminectomy. 

In reviewing the neurologic examinations 
alone, we found that of the 13 cases included 
in this group in 6 the diagnosis of sub- 
arachnoid block seemed warranted without 
manometric tests, the latter tests in the main 
serving as confirmatory evidence in support 
of the presumptive diagnosis. From this 
standpoint such evidence is, of course, re- 
assuring as an additional factor indicating the 
advisability of an exploratory laminectomy. 

In four of the group showing incomplete 
block the diagnosis was established by the 
manometric examination; the neurologic ex- 


amination having failed to give sufficient 
evidence to warrant the presumptive diagnc- 
sis of subarachnoid block. One of these pa- 
tients showed essentially a cervical root syn- 
drome without any definite signs of cord 
involvement. Had it not been for the man. 
ometric examination we feel that the opera- 
tion on this patient might have been post- 
poned until more advanced signs had mani- 
fested themselves. However, in view of the 
manometric examination, a more positive 
stand could be taken and operation was per- 
formed. A very large fusiform enlargement 
of the cord, presumably an intramedullary 
tumor, was found. A needle inserted into the 
cord showed yellow fluid which coagulated 
almost immediately. 
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Fig. 12. Schematic drawing showing mechanism of alterations in the cerebrospinal 
fluid pressure in the presence of a subarachnoid block. Compression of the veins of 
the neck forces fluid into the spinal subarachnoid space; however, a block in the suba- 
rachnoid space does not permit transmission of the increased pressure of the fluid above 
the tumor to the fluid below the tumor; consequently, no rise in the manometer in 


connection with the lumbar sac takes place. 


Without the manometric tests we feel that 
most of the patients in this group may not 
have been explored until a later time, when 
perhaps the chances for complete return of 
function would have been materially lessened. 
We recall vividly the history of a patient now 
in the Neurological Institute in whom a 
spinal cord tumor, readily removable, was 
taken out 2 years after his first presentation 
to the staff conference. While spinal cord 
tumor was considered at the first presentation 
2 years previously, sufficient neurologic evi- 
dence was not available to warrant an explora- 
tory laminectomy. No manometric test had 
been done, and to this extent the neurologic 
examination was incomplete. Had mano- 
metric readings been taken we feel that evi- 


dence would have been gained which would 
have warranted an exploration in spite of the 
incomplete neurologic findings. This patient 
was lost track of for 2 years, and on return 
for examination marked evidence of spinal 
cord tumor was present; but so great a de- 
struction of the cord had occurred that in spite 
of removal, no return of function has taken 
place. 

In an additional series of three of this group 
showing incomplete block, both the neurologic 
and manometric examination left the diagno- 
sis still in doubt. While the manometric 
changes were suggestive of incomplete block, 
the evidence was so slight that the diagnosis 
of incomplete block was considered too doubt- 
ful to warrant an exploratory laminectomy. 
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Strainind with rise in 
intrathoracic and 

mtra abdominal pressure 
causes rise in cerebrospinal 
fluid pressure below the 
tumor... 


When the manometric readings are only 
slightly suggestive and the neurologic exam- 
ination is also indefinite, we feel that com- 
bined cistern and lumbar puncture is defi- 
nitely indicated. Of the 50 cases of suspected 
spinal cord neoplasms included in this study, 
we have felt that combined puncture was 
indicated in only these three. Our opinion is 
that combined puncture should be reserved 
for those cases in which both the neurologic 
examination and manometric readings are 
indefinite. Combined lumbar and cistern 


puncture certainly is not indicated in those 
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Fig. 13. Schematic drawing showing mechanism of alterations in the cerebrospinal 
fluid pressure in the presence of a subarachnoid block. Straining causes a marked 
rise in intracranial, intrathoracic, and intra-abdominal pressure; consequently, in a 
free subarachnoid space all these factors are involved to produce a rise in the cere- 
brospinal fluid pressure on straining. However, when a subarachnoid block is present 
the rise due to increased intracranial pressure is ineffectual, since the fluid above 
the tumor is shut off from the fluid below the tumor. The rise in the manometer on 
straining is therefore due to the intrathoracic and intra-abdominal pressure exerted 
on the cerebrospinal fluid below the tumor. 


cases in which frankly negative manometric 
tests in all phases are found. Combined punc- 
ture certainly is not indicated in those cases 
in which a frankly positive manometric test is 
found. Nor is combined puncture indicated 
in the other intermediate group in which 
definite evidence of incomplete block is 
gained by the manometric examination. But 
on the other hand, combined puncture is 
definitely indicated in the remaining very 
small group in which neither the neurologic 
nor the manometric examination frankly re- 
sults in neither completely negative findings 
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nor those indicating complete or incomplete 
block. In this subgroup of those thus sus- 
pected of having incomplete block, we feel 
that the greatest help is to be gained by a 
combined cistern and lumbar puncture, as 
advocated by Ayer and his co-workers. Man- 
ometric charts indicating incomplete block are 
shown in Figures 6, 7, 8. 

We have attempted to group the various 
incomplete charts into five types, but the 
distinction between each can not be too 
sharply drawn. The first three types, and 
variations of them, we feel are indicative of 
incomplete block, but types 4 and 5 are dis- 
tinctly less suggestive. In the latter two types 
the diagnosis of incomplete block should 
therefore be confirmed by combined puncture 
before recommending exploratory laminec- 
tomy. 

CONCLUSIONS 

1. In suspected spinal cord neoplasms 
manometric readings of the cerebrospinal 
fluid through lumbar puncture should be a 
routine procedure. Examination is incom- 
plete without a manometric study. 

2. Manometric studies of the cerebrospinal 
fluid through lumbar puncture (without cis- 





tern puncture) may indicate complete sub- 
arachnoid block, incomplete subarachnoid 
block, or the presence of a free, unobstructed 
subarachnoid space. 

3. In all patients operated upon in whom 
the manometric tests indicated complete sub- 
arachnoid block, some form of spinal cord 
neoplasm was found. 

4. In all patients in whom the manometric 
tests indicated incom plete subarachnoid block, 
either a spinal cord neoplasm or some other 
form of subarachnoid block was found. 

5. Negative manometric readings were 
found in two patients having an early sym- 
metrical enlargement of the cord, presumably 
an intramedullary tumor, which, however, did 
not interfere with the free circulation of the 
cerebrospinal fluid. In all others exposed the 
manometric findings were substantiated at 
operation. 

6. Combined lumbar and cistern puncture 
is indicated when manometric studies through 
the lumbar puncture alone do not permit of 
definite conclusions being drawn. In our ex- 
perience combined lumbar and cistern punc- 
ture was indicated in only 3 cases out of 50 
suspected spinal cord tumors. 
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ADIATION therapy in malignant dis- 
ease was at first used only on the 


recurrent and the hopelessly inoper- 
able cases. In some of these, striking effects 
were obtained. Gradually more and more of 
the primary, superficial cases were referred 
for treatment, unti] now radiation is the 
method of choice in the treatment of the 
superficial and non-infiltrating carcinoma. 

Likewise, in deep seated malignant disease, 
only the recurrent, metastatic, or hopelessly 
inoperable, cases were originally referred for 
treatment. Many of these have shown strik- 
ing results, and some have shown permanent 
recovery. This has established confidence 
and gradually the entire profession is recog- 
nizing the value of radiation. More and more 
primary deep seated malignant disease is 
being subjected to radiation early. 

The recognition of radiotherapy is na- 
tional and international, as is indicated by 
the fact that no hospital is today considered 
fully equipped unless the radiological depart- 
ment is prepared for both superficial and 
deep radiotherapy. The American College of 
Surgeons, in its last report? states: “‘Super- 
ficial and deep therapy is advisable when 
possible and practical. Supervision through 
a medical roentgenologist is essential.”’ Ewing 
very properly says: ‘‘The rapid adoption of 
radiotherapy must stand as evidence of the 
intellectual honesty of the medical profession. 
Yet there is still an undercurrent of antago- 
nism which reaches the public with much 
force, greatly impedes progress, interferes 
with the spread of knowledge, retards the 
acquisition of equipment and prevents many 
from receiving the benefits now available.”’ 

The fact that so much progress has been 
made in the short period of 25 years indicates 
that the value is inherent in the radiation. 
While most of the advance work has been 
done by men who have literally devoted their 
lives and entire energies to the subject, still 
much of the work has been done by wholly 


? Surg., Gynec. & Obst., 1924, November. * 
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untrained and inexperienced men. Naturally, 
as a result, you have all seen the effects of 
much poor and unscientific work. Your local 
radiological colleagues, with their earnest and 
scientific zeal in radiotherapy, have convinced 
most of you of its value, or I would not have 
been invited to present this subject before 
you. 

In superficial lesions, the problem is rela- 
tively simple. In deep lesions, however, it is 
much more difficult for one must always aim 
to preserve the normal tissues and the func- 
tion of essential organs through which the 
radiation passes. Otherwise the problem 
would be merely a physical one, to be solved 
chiefly by the physicist. In fact, it has been 
the impression among many, within recent 
years, during which time one has heard much 
of the so called “deep therapy,” that a phys- 
icist, or a few hours instruction by a phys- 
icist, was the most essential requirement. 

A good radiotherapist must have a knowl- 
edge of general medicine (the more the 
better), and of genera] pathology and special 
pathology. He must be well informed in 
physics, electricity, and mechanics, and he 
must have an imagination that will enable 
him to picture in his mind the anatomy, the 
distribution of the disease and the distribu- 
tion of the rays, as each beam is directed into 
the body, so that he can make the rays pro- 
duce the greatest possible effect on the disease 
and the least upon normal tissue and organs. 
Therefore, the greater the knowledge and 
skill of the radiologist, the better will be the 
results. 


SUSCEPTIBILITY OF TUMORS 


It has long been recognized that tumors 
vary to a considerable degree in their suscepti- 
bility to radiation. Even tumors of the same 
type vary considerably. Ewing says: ‘In 
general, tumors derived from embryonal cells 
and retaining embryonal characters, even 
when growing rapidly, are, as a rule, par- 
ticularly susceptible to radiation, and in this 


1 Presented by invitation before the Toledo Academy of Medicine, December 5, 1924. 
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group some of the most remarkable and para- 
doxical of the radium cures have been re- 
corded.”” Most of you, and all of us radio- 
logists, have seen patients with most exten- 
sive disease—apparently hopeless cases— 
respond beautifully and go on to recovery, 
while others with comparatively little disease 
show no response. 

Ewing (2) classifies tumors according to 
their radiosensibility, as follows: 

1. Lymphoma: lymphocytoma, lympho- 
sarcoma, myeloma. 

2. Embryonal tumors: carcinoma of the 
testes and ovary; basal cell carcinoma. 

3. Cellular anaplastic adult tumors: 
“‘round-cell” carcinoma, diffuse carcinoma. 

4. Desmoplastic tumors: carcinoma sim- 
plex, fibrocarcinoma, squamous carcinoma. 

5. Adenocarcinoma: adenoma of the uter- 
us, intestine, breast, etc. 

6. Fibroblastic carcinoma: osteosarcoma, 
neurosarcoma. 

The microscopical changes in the cells under 
the influence of radiation consist of swelling, 
hyperchromatism, vacuolar degeneration and 
solution or fragmentation of nuclei, hydropic 
swelling, vacuolation and solution of the 
cytop!asm. Mitotic nuclei are particularly 
vulnerable, the chromosomes splitting, the 
spindle threads disintegrating, and the whole 
cell undergoing relatively speedy solution. 
The surrounding stroma exhibits hyperzmia, 
slight serous exudation, outwandering of 
leucocytes, and growth of new capillaries, 
which in many instances probably plays a 
prominent part in the removal of tumor cells.” 

Radium is probably more selective in its 
action on tumor cells than the X-rays. By 
his experiments on the larva of frogs, Frie- 
drich has found that the radiation from radium 
in like quantity has about three times the 
biological effect as compared with that from 
the roentgen-rays. My clinical experience 
will confirm this observation. Therefore, 
when one can choose, it is advisable to use 
radium for the destruction of malignant 
disease whenever it can be brought in direct 
contact with the disease. The X-rays, how- 
ever, are, preferable when the radiation must 
be carried to some depth, through other 
tissues in order to reach the tumor, or when 


the disease must be destroyed at a depth of 
more than 3 centimeters, (1) because the 
direction of the radiation from radium is most 
difficult to control, while a beam of X-rays 
can be directed almost like a bullet or a knife; 
(2) because the radiation from radium, like 
that of the X-rays, diminishes with the 
square of the distance, which makes treat- 
ment with radium at a distance entirely im- 
practical. The distance in the application of 
radium is measured in millimeters, while 
most commonly the X-rays are used at a 
distance of from 20 to 50 centimeters or even 
1oocentimeters. This is more than 100 times 
as great a distance,which increases the relative 
depth value. Therefore, we use radium in 
deep seated malignant disease, only when it 
can be inserted into the diseased area, such 
as in carcinoma of the uterus or when located 
in some of the cavities, or when radium 
needles containing the radium emanation or 
radium element can be distributed evenly 
throughout the malignant tissue. We use 
the high voltage X-rays when tumor cells 
must be destroyed at a depth of more than 
2 or 3 centimeters and when crossfiring is an 
important factor. 

Radium must no longer be looked upon 
as some magical substance which will work 
miraculous cures when applied to a patient 
suffering from malignant disease. Radium 
is an element which in its decomposition pro- 
duces effects, obeying physical laws which are 
as definite as the law of gravity or the laws 
governing the light from the sun. So, too, 
the X-rays obey definite physical laws which 
must be understood and utilized properly. 


LOW VOLTAGE RAYS VS. HIGH VOLTAGE RAYS 


The high voltage rays used in recent years 
have increased the penetrative value of the 
radiation about 25 to 30 per cent. There- 
fore, as I stated several years ago, one 
would expect about 25 to 30 per cent im- 
provement in our therapeutic results in 
deep seated malignant disease, and this is 
about what we are getting. Greater dangers 
are, however, involved, and greater skill and 
caution are required. These agents are by 
no means a ‘“‘cure-all.’”’ There will be more 
failures than successes. Most will depend 
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upon early recognition and early and skillful 
treatment of the disease, either by these 
agents or operation. 


THERAPEUTIC RESULTS 


The three great fields in which radiation 
therapy has been proved of definite value in 
the treatment of deep seated malignant 
disease are in carcinoma of the breast, car- 
cinoma of the uterus, and in lymphatic 
tumors. While some brilliant results have 
occasionally been obtained in malignant 
disease of the viscera, for the most part radia- 
tion therapy is as unsatisfactory as other 
methods of treatment of such cases. There- 
fore I think we will accomplish more in the 
brief space of time at our command, if we 
discuss in more detail the above mentioned 
two or three groups. 


CARCINOMA OF THE UTERUS 


Most work has been done in malignant 
disease of the uterus. The results accom- 
plished by the radiologists in the treatment 
of inoperable and hopeless cases of carcinoma 
of the uterus have gradually convinced the 
gynecologists of the value of radiation treat- 
ment, and gradually one clinic after another 
has taken up the radiation treatment and 
applied it in the borderline and operable 
cases, until now radiation is the method of 
choice in the treatment of all cases of carci- 
noma of the uterus, except possibly in carci- 
noma of the fundus. Radiation is the method 
of choice in operable cases only, however, if 
the proper facilities are at hand, and if 
sufficient skill and technical knowledge has 
been developed to give the treatment properly. 

Many convincing tables of statistics have 
been prepared, but the ones covering the 
widest range, and the longest period of time, 
I believe, are those from the Doederlein 
Clinic, in Munich (Table I), prepared by 
Seuffert (6). 

The group of cases making up the opera- 
tion statistics were treated during the years 
from 1908 to 1912, while those used for the 
radiation statistics were those treated from 
1913 to 1916. This makes a fair comparison 
because all classes come into consideration, 
and since the diagnosis and the classification 


PFAHLER: RADIATION THERAPY IN MALIGNANT DISEASE 





445 





TABLE I.—STATISTICS ON CARCINOMA OF THE 
UTERUS FROM THE DOEDERLEIN CLINIC, 
MUNICH, AS COMPILED BY SEUFFERT 


GROUP I.—Operable 


Total Five-year 
Cases Treated Cures 
Therapy in Clinic Cases Percent Cases Percent 

Operation 265 IIo 42 5r 46 
rer 500 77 15 37. 48 
Completed radiation 

treatment......... 77 43 55 35 80 

GROUP II.—Borderline 

Operation.........++ 265 57 22 . 
eer 500 go 19 18 20 
Completed radiation 

errr go 50 56 18 36 

GROUP III.—Inoperable 

Operation. .......+.. 265 92 34 ne) 
ere 500 214 43 13 +6 
Completed radiation 

eee 214 121 57 3 682 

GROUP IV.—Hopeless? 

Operatiom. .......... 265 6 2 ° re) 
rere 500 119 23 I 0.8 
Completed radiation 

treatment. ........ 119 20 17 I 5 


TABLE II.—COMPARISON OF RESULTS OBTAINED 
BY OPERATION AND RADIATION, DOEDER- 
LEIN CLINIC, AS COMPILED BY SEUFFERT. 


Cases Treated by Operation—1908 to 1912 
Cases PerCent Cured Per Cent 


Seer 110 42 51 46 
eee 57 22 3 5 
ee 92 34 ° ° 
| Serer ere 6 2 ° ° 
GroupsIandII....... 167 63 54 32 
ee 265 54 20 


Cases Treated by Operation—1913-1916 


Cases Per Cent Cured Per Cent 


eer eer 35 46 
2 See 5 5 
Sere ° ° 
rere ° ° 
pe ere 40 24 40 8 


Cases Treated by Radiation—1913-1916 
Cases Per Cent Cured Per Cent 


See 77 15 37.48 
Se go 19 18 20 
| ee 214 43 13 6 
rr 119 22 I 0.8 
GroupsIandII...... 93 55-5 

Ps svaceccswns 500 69 14 


Cases Completing Radiation Treatment 
Cases PerCent Cured Per Cent 


i | eee 43 55 35 80 
| rrr 50 56 18 36 
ee 121 57 13 II 
eee 20 17 I 0.8 
Groups IandII....... 93 55-5 53 «58 
rere 234 67 29 
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were all made in the same clinic from the 
same class of patients, true comparison can 
be made. 

In order to make the relative values more 
clear, Seuffert has determined the absolute 
values in terms of cures (5 years), in terms of 
percentage of the total number treated, by 
operation and those treated by radiation, in 
values of the total number applying for 
treatment at the clinic as shown in Table II. 

These comparative tables show in the 
Group I, of clearly operable cases, 46 per cent 
cured by operation, while 48 per cent were 
cured by radiation, and of those cases which 
completed the radiation treatment, 80 per 
cent were cured. The 80 per cent represented 
the value to the individual patient who can 
complete the treatment. In Group II, which 
are the borderline cases, operation cured 
5 per cent, while radiation cured 20 per cent, 
or four times as many, and of those which 
completed the treatment, 36 per cent were 
cured. In Group III, which were clearly in- 
operable, operation gave no cures, and radia- 
tion cured 6 per cent. Of those which were 
completely treated, 11 per cent were cured, 
as compared with no cures by operation. In 
Group IV, which were considered absolutely 
hopeless, none was cured by operation, and 
one case, or a little less than 1 per cent, was 
cured by radiation. 

In the study of Table II, which shows the 
absolute value, it is found that of the 265 
operated upon during the years 1908 to 1912, 
54 Cases, or 20 per cent, were cured, but when 
the same curative values by operation are 
applied to the group of 500 patients who 
visited the clinic during 1913 to 1916, only 
8 per cent could have been expected to be 
cured, while of these same 500, 14 per cent 
were actually cured by radiation, or nearly 
twice as many. The superiority of the radia- 
tion, as applied to all cases, is therefore 
definitely established. 

If one only considers those cases which 
completed the radiation treatment, 29 per 
cent of all cases were found cured. 

These statistics correspond very closely 
to those prepared by Heyman (4) from the 
cases treated in the Radium Home in Stock- 
holm, under the direction of Forssell. In the 





operable and borderline cases he obtained 
40 per cent cures after at least 5 years, by 
radiation treatment. These results also corre- 
spond fairly well to those reported by Green- 
ough, as chairman of the committee on 
treatment of malignant diseases with radium 
and X-ray, appointed by the American Col- 
lege of Surgeons, (3) in which 829 cases of car- 
cinoma of the cervix, proved by microscopic 
examination, and treated by operation, or 
radiation, or cauterization or by combinations 
of these methods, were reviewed and analyzed. 

Of 829 women with cancer of the cervix, 94 
were free from disease 3 years or longer after 
treatment. More than half of these “cures” 
were obtained by the use of radium and the 
X-ray without radical operation. No “cures” 
were obtained with the cautery alone. In 243 
early, favorable, and borderline cases, hys- 
terectomy alone cured 1 in 3, with an opera- 
tive mortality of 1 in 5. Radium with pallia- 
tive operation (cautery) cured about 1 in 3, 
and radium alone (or with palliative opera- 
tion) about 1 in 5s. 

In all instances I must urge that one must 
have a sufficient quantity of radium and 
must use in the neighbothood of from 5,000 
to 7,500 milligram or millicurie hours of 
gamma radiation and sufficient high voltage 
rays to destroy the outlying cancer cells. One 
must have sufficient skill to distribute this 
radiation evenly throughout the diseased 
area and yet not overdose the essential 
organs in the pelvis. 

The above discussion applies to ‘cures.’ 
One must not lose sight, however, of the 
value of radiation as a palliative treatment 
in the inoperable groups, where one obtains 
relief from pain, hemorrhage, and foul dis- 
charge. In fact, in these advanced cases, so 
long as the disease is confined to the pelvis, 
one may obtain temporary complete relief 
of all symptoms and the patient may con- 
sider herself well. 


CARCINOMA OF THE BREAST 


The next great group of cases of deep 
seated malignant disease is carcinoma of the 
breast. In this group we have very few 
statistics. Statistics in carcinoma of the 
breast are most difficult to prepare, because 
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very few early cases of carcinoma of the 
breast have been referred for treatment. 
Nearly all cases have been very advanced 
and hopelessly inoperable primary cases with 
recurrences or with metastasis. The other 
breast cases have been referred for pre- 
operative or postoperative treatment. I 
have written in detail upon these subjects 
and will discuss them only briefly here (5). 

Pre-operative radiation is indicated because, 
as has been shown experimentally, (1) it 
devitalizes the malignant cells so that they 
are not easily transplanted, and (2) because 
tissue that has been irradiated does not 
easily “‘take”’ cancer when implanted, and in 
fact it has a destructive effect upon cancer cells 
when implanted, as shown at the Rockefeller 
Institute. 

Postoperative radiation has been used over 
a longer period of time, and some statistics 
are appearing as a result. The most convinc- 
ing of these are those by Anschuetz (1). 

The clinical material was obtained from 
the surgical department at the University of 
Kiel, consisting of 230 cases of cancer of the 
breast, operated upon by the same surgeon 
and verified histologically. All deaths occur- 
ring afterward were attributed to cancer, 
though they may have been due to inter- 
current disease. The cases were classified 
into three groups. 

Group 1. Small movable cancers, without 
palpable axillary lymph nodes. 

Group II. Infiltrating cancers, with ad- 
hesions and palpable axillary lymph nodes. 

Group III. Large infiltrating cancers with 
axillary and supraclavicular lymph nodes: 


TABLE III.—STATISTICS OF ANSCHUETZ AND 


HELLMAN ON CANCER OF BREAST 
Per cent 
Cases Cured 
oo eee re eee 7 100 
eo) i See ee 6 100 
|) TCC 103 35 
vO | ere ee 96 57 
Group TNE, Semmes A...... 5.22250... 8 12.5 
oy ee ree 10 33 


Series A: 118 cases operated and not irradiated. 
Series B: 112 cases operated and postoperative irradiation. 
The value of postoperative irradiation is 
ilmost universally recognized. A]most every 
one has seen the remarkable disappearance 
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of recurrent carcinoma, and since all recur- 
rences develop from retained carcinoma cells, 
it is logical to assume that the treatment 
which will make macroscopic lesions dis- 
appear should also make microscopical lesions 
disappear. Therefore, the postoperative ra- 
diation should be applied as soon as practical 
after operation. 

I think that in the future more primary 
cases will be treated by radiation. We have 
treated a number of primary cases in which 
the lymph nodes have disappeared and the 
infiltrating carcinoma has become freely 
movable. When this local mass is then 
removed and studied microscopically, at 
times one finds no evidence of cancer. At 
other times a few cancer cells can be found 
embedded in the fibrous tissue. We have 
also had some excellent results in the treat- 
ment of primary cases with no operation. 

The radiation treatment of distant metas- 
tases following operation is generally followed 
by retardation and at times disappearance of 
the lesion treated, but practically always 
the patient develops other metastatic disease 
and ultimately dies of carcinoma. 

The opinion is becoming pretty definitely 
fixed that more good is accomplished and less 
harm done in carcinoma of the breast, by 
fractional dose treatment (relative) than by 
an attempt to deliver the full treatment in 
one day. 

Time will not permit a detailed discussion 
of the treatment of other deep seated malig- 
nant disease. Most will be accomplished, 
however, in the individual case by a con- 
ference with the attending physician, the 
surgeon and the radiologist before any line of 
treatment is decided upon. At this conference 
the general condition of the patient, the 
extent of the disease and its nature should 
be determined, and then the best means 
adopted for complete eradication of the 
disease. 

CONCLUSIONS 

The following conclusions may be drawn: 

1. Patients should be taught to apply 
early for treatment. Any lump or abnormal 
bleeding may be due to cancer. 

2. Physicians should learn to recognize 
cancer in its early stages. 
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3. Pre-operative irradiation will devitalize 
the cancer cell and prevent its transplanta- 
tion or dissemination. 

4. Postoperative irradiation should de- 
stroy remaining carcinoma cells. 

5. Thorough and skillful treatment by 
radiation offers most in all stages of carcinoma 
of the cervix. Sixty to 80 per cent may be 
expected to recover if treated in the earliest 
stages, while less than 1 per cent will recover 
in the late stages. 

6. Radiation will not cure generally dis- 
seminated cancer. The more extensive the 
disease, the less the chance of recovery. 
Radiation is a local method of treatment. 

7. Skill is required in deep radiotherapy 
in the same sense and degree that is required 
for successful surgery. Surgical instruments 
are to the surgeon what radium and the 
X-rays are to the radiologist. 
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ic protrusion of the acetabulum and 

of its almost complete absence from 
the American or English medical literature 
the subject seems worthy of a short discussion 
with the report of a case. 

This condition was first described in 1824 
by Otto, of Berlin. In 1921 Valentin and 
Mueller gave it the name intrapelvine pfan- 
nenvorwoelbung or Otto-Chrobak pelvis. The 
only article in English that I have been able 
to find is that by Hertzler. He states that 34 
cases were reported before his 4. The case 
herein reported brings the total to 39. 

The cause of this condition is a combination 
of factors namely, (1) hypertrophic arthritis of 
the hip joint; (2) weakening of the acetabular 
floor; (3) trauma due to weight-bearing or in- 
jury; and (4) muscular contraction forcing the 
head of the femur against the acetabular floor. 

The hip is peculiar in that it is a large joint 
with comparatively small bones and powerful 
muscles surrounding it. Atmospheric pressure 
is great. 

The pathology is that of (1) arthritis of the 
hypertrophic type and (2) protrusion of the 
femoral head through the acetabular floor. 

The symptoms are those of a low grade 
chronic hypertrophic arthritis, namely, limp, 
pain, sensitiveness, tenderness, and limitation 
of motion in all directions but especially ab- 
duction and external rotation. 

The roentgen-ray findings are those of hyper- 
trophic arthritis producing a cap-like shell of 
bone surrounding the femoral head and the 
protrusion of the head through the acetabular 
floor projecting into the pelvis. 

The direct diagnosis is made on the findings 
enumerated above. The differential diagnosis 
lies between an ordinary osteo-arthritis and 
Charcot hip. The roentgenogram should 
determine the diagnosis. 

The prognosis is bad as far as motion is con- 
cerned, but good as regards relief from pain, 
as ankylosis occurs. 


B ECAUSE of the rarity of osteo-arthrit- 


The course is long. 

Treatment consists in search for and re- 
moval of foci of infection followed by ortho- 
pedic treatment. This includes (1) absolute 
rest in bed; (2) application of Buck’s exten- 
sion and abduction weight and pulley traction; 
(3) elevation of the foot of the bed, about 8 
inches; (4) local anodyne applications to the 
affected hip region; (5) application of a plas- 
ter of Paris spica cast or of an abduction hip 
brace; (6) 2 crutches and a 2 inch block under 
the heel and sole of the shoe of the opposite 
side. The cast should be worn about 8 weeks 
and the hip then treated by diathermy and 
massage. 


J. S., white male, 64 years of age, entered St. 
Luke’s Hospital as a private patient, January 14, 
1924, complaining of pain and stiffness in his left hip. 

Present complaint. There was pain in the left hip 
joint in all positions of the limb, and rather acute 
pain at times, but always a dull ache, made worse by 
walking, and not relieved by sitting. 

Onset and course. Eighteen years ago he fell 12 
feet down an elevator shaft, landing on his feet. It 
was necessary for him to go to bed for a short time. 
Since then he states that the hip has bothered him. 
gradually growing worse until now, when he can 
scarcely walk because of pain. He is especially 
troubled after he has been sitting down for a time 
and attempts to rise. His hip is then very stiff and 
painful and after walking a short distance seems to 
limber up somewhat. However, he cannot walk very 
far without suffering fatigue of the left leg. The hip 
has never been swollen or tender. No other joints 
have ever been involved. 

Past history. He has not been ill in any way for a 
number of years. He has had no tonsillitis or colds, 
but is subject to catarrhal disease of the nose. 

No operations have been performed, and there 
have been no injuries or accidents other than those 
mentioned. There was a possible specific urethritis 
20 years ago, but chancre is denied. 

Inventory by system was negative except for noc- 
turia 1 to 4 times, depending upon the amount of 
water taken. 

Family history was unimportant. 

Habits. The appetite was good; sleep was restless 
because of the hip; the bowels were normal. 

The patient smoked 10 to 15 cigars daily until 
I year ago and then stopped. He did not use alcohol. 











Fig. 1. Roentgenogram of hip showing osteo-arthritic 
rim of new bone formation and protrusion of head of femur 
through the floor of the acetabulum. 


Physical examination. Patient is a well developed 
robust man of 64, not acutely ill, with no irregulari- 
ties or tenderness of scalp or skull. He is nearly 
bald. The pupils are equal and react to light 
and accommodation; they are both slightly flattened 
in the superior and nasal quadrant. There are no 
abnormal eye signs and the vision is not impaired to 
gross tests. The hearing is not grossly impaired. 
There is no discharge, deformity, or other abnor- 
mality of the ears. The nose shows no deformity, 
obstruction, or discharge. The tongue is clean and 
protrudes in the mid-line without tremor. The teeth 
are all false. No roots remain. In the throat are 
no areas of inflammation. The tonsillar crypts are 
clear. There is no stiffness or adenopathy of the 
neck. The thorax is well muscled, broad, and has nor- 
mal excursions. The heart is not enlarged. There 
are no murmurs or thrills. The sounds are muffled 
but regular. The lungs show normal resonance. 
There are no abnormal voice or breath sounds or 
tactile fremitus. No rales are heard. 

The abdomen is scaphoid, and the muscles well 
developed. There are no masses, tenderness, spasm, 
distention, etc. The liver and spleen are not pal- 
pable. The genitalia are normal, with no scars or dis- 
charge. 

The right leg and hip are normal in all respects. 
The knee jerks are equal and active. There is no 
Babinski or ankle clonus. There is limitation of 
motion and muscle spasm about the left hip joint, 
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but no notable swelling, heat, or redness. The joint 
cannot be flexed past a right angle, and cannot be 
hyperextended. Abduction and rotation are limited. 

Progress notes. January 15, 1924. The patient 
entered the hospital yesterday complaining of pain 
in the left hip. Anodyne lotion and hot fomentations 
were ordered and traction applied. Foot of bed was 
elevated 8 inches. 

Roentgen findings. ‘‘Left hip: The acetabulum is 
greatly thickened, the condition having the appear- 
ance of an osteosclerosis. The articular surface of 
the acetabulum seems eburnated. The head of the 
left femur is thickened, and I believe is displaced 
inward. There is, however, no evidence of a fracture 
involving the proximal third of the left femur. The 
increased density involving the acetabulum may be 
due to old injury, accompanied by an infection, 
which is in a stage of repair.” 

January 17. There is no complaint. There has 
been no further pain in the hip. Cast will be applied 
in a few days. 

January 21. There has been no pain in the joint 
since treatment was begun. Crutches are ordered. 

January 23. Traction is removed and spica cast 
applied. 

January 25. There is no pain in the hip. 

Patient is discharged in good condition, using 2 
crutches and a 2 inch block under right heel and sole. 
He is to wear the cast about 8 weeks and follow its 
removal with diathermy and massage. 

Note—The roentgenogram and the roentgen findings 
reported in this article are the work of Dr. E. L. Jenkinson. 
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DELTOID PARALYSIS FOLLOWING SHOULDER INJURIES’ 
By JOSEPH F. SMITH, M.D., F.A.C.S., ann H. H. CHRISTENSEN, M.D., Wausau, WISCONSIN 


OR many years works on anatomy 

and surgery have contained frequent 

references to paralysis of the deltoid 
muscle as a consequence of various types of 
injuries to the shoulder. In spite of the fact 
that these observations have been repeatedly 
recorded, we have searched in vain for any 
adequate or definite description of the mech- 
anism involved in the production of these 
injuries or of their exact pathological anatomy. 
In this connection the following two cases 
which have recentlycome under our observation 
have been of unusual interest to us, and we 
have thought that a brief report might be 
the means of eliciting discussion which would 
throw some light on the obscure mechanism 
and pathological anatomy of these lesions. 


Case 1. H. A., Finlander, laborer, age 36. On 
November 17, 1923, while cutting timber for a 
lumber company he was struck on the head and left 
shoulder by the limb of a falling tree; he was knocked 
down and remained unconscious, he thinks, for a 
few minutes. He was cared for by a nearby physi- 
cian and sent to a hospital in a neighboring town 
where he remained in bed 2 weeks. He does not 
know what was done to him by the physician who 
rendered first aid. He came into our hands on 
December 3, 1923, at which time he was unable to 
raise the left arm to a horizontal] position. The left 
deltoid was markedly atrophied and showed the 
reaction of degeneration. The area of anesthesia 
extended over the deltoid area with slightly im- 
paired anesthesia over a somewhat larger area. 
This patient showed complete paralysis of the triceps 
muscle and there was some atrophy of the spinati; 
the other muscle of the shoulder and arm were intact. 
The patient was put upon electrical stimulation, 
massage and passive motions which were continued 
until March 18, 1924, at which time, as no definite 
improvement had taken place, it was decided to 
carry out an operation with a view to locating the 
site of the injury and of repairing it, if possible. 

On account of the possibility of paralysis of the 
spinati and the definite paralysis of the triceps, 
we first cut down upon the primary divisions of 
the plexus in the neck and were able to demon- 
strate definitely that the first, second, and third pri- 
mary divisions were intact and free. An incision 
was then made along the anterior border of the 
axilla after the method described by Stookey, the 
»ectoralis major cut near its insertion, the neurovas- 
cular bundle exposed and followed from below up- 


ward. The circumflex nerve was found by following 
upward the musculospiral nerve to the origin of the 
circumflex as it springs from the musculospiral and 
enters the quadrilateral space just above the latissi- 
mus dorsi tendon. On freeing the nerve at a distance 
of about an inch from its origin, we came upon a def- 
inite bulbshaped neuroma beyond which the con- 
tinuity of the nerve was severed. The neuroma 
was resected and what was thought to be the periph- 
eral fibers of the nerve were freshened and brought 
up and sutured to the proximal segment. The cut 
muscles were sutured and the wound closed. The 
patient was seen 9 months after the operation at 
which time he showed little, if any, signs of nerve 
regeneration. 

Just what happened to this man at the time 
of the injury we could not ascertain. It is pos- 
sible he may have had a dislocation which was 
reduced by the physician who rendered first 
aid. The point of interest in this case is the 
finding of a definite solution of continuity 
in the circumflex nerve with the development 
of a typical bulbous neuroma at the site of 
section. 

Case 2. H. Y., laborer, aged 48. injured April 11, 
1924, when he was struck on the left side of the head 
and on the left shoulder by a falling limb. He was 
knocked down and dazed but not rendered uncon- 





Fig. 1 (left). Case 1, showing area of anesthesia. 


Fig. 2. Incision for exposure of circumflex curve, Case 1. 


1 Read before the Chicago Surgical Society at the regular meeting February 6, 1925. 
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Fig. 3. Area of anes- Fig. 4. Anterior incision, 


thesia, Case 2. Case 2. 


scious. He says his left arm was turned inward and 
that he was unable to move it until he was helped 
up and a pull made on the arm when the shoulder 
“cracked” following which he could bring the arm in 
front of the body and hold it up with the other hand. 
Two weeks later his arm was manipulated and he 
“felt something slip in the shoulder” after which 
his shoulder felt better. The patient says he was 
was later etherized and the arm manipulated. 

On admission May 12,.1924, the patient was 
unable to abduct the left arm; there was some 
general lameness of the whole shoulder, arm, and 
hand. All motions of the arm, forearm, and hand 
were present except abduction of the arm. Exam- 
ination showed no voluntary power in the deltoid 
and there was some flattening of the shoulder but 
no tendency of the humerus to fall away from the 





Fig. 6. Drawing showing reflection of pectoralis major 
muscle. (After Stookey.) 





Fig. 5. Posterior inci- 
sion, Case 2. 


glenoid. The reaction of degeneration was present 
in the deltoid and there was anesthesia to touch and 
pain over the deltoid region. All the other muscles 
of the shoulder, arm, and forearm responded to 
faradic stimulation. The patient was treated ex- 
pectantly as in the other case until Nobember 8, 
1924, at which time, as there was no definite im- 
provement operation was decided upon and carried 
out. 

In this case, the quadrilateral space was first 
exposed posteriorly by an incision along the pos- 
terior border of the deltoid. The nerve branches 
to the muscle were then exposed and found to be 
intact. An incision similar to that described in the 
first case was then made and the nerve exposed 
anteriorly as it enters the quadrilateral space. About 
one-half inch from its origin from the musculospiral 
nerve, it was found replaced by a thin scar which 
was excised to the point where nerve fasciculi were 
visible and end-to-end suture made. The wound 
was closed in the usual manner. Up to the present 
time there has apparently been slight return of 
function but it is still too indefinite to enable one 
to predict the probable final result. 


In this case again there was a definite ana- 
tomical lesion of the circumflex nerve result- 
ing from an injury, which in all probability 
was primarily a subcoracoid dislocation of the 
shoulder joint. 

In neither of these cases was there any X-ray 
evidence of bony injury at the time the patients 
came into our hands. 

Tees in the Canadian Medical Journal of 
January, 1921, says that rupture of the cir- 
cumflex nerve causes a severe paralysis of the 
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deltoid, later partly compensated by the pec- 
toralis major, supraspinatus, trapezius and 
serratus magnus. Bunts in the Transactions 
of the American Surgical Association in 1903 
reviewed the history of nerve injuries about 
the shoulder joint and says that Galen in his 
works refers to a description of this condition 
as a complication of luxations of the shoulder 
joint. 

Injury to this nerve in civil life results from 
cuts or other subcutaneous injuries, as a 
sequel to dislocations of the shoulder or falls 
upon the shoulder, rarely to crutch or miner’s 
paralysis. Tees has found but few cases re- 
ported. He reports one case of his own of a 
shrapnel injury to the nerve which resulted 
in the typical disability and did not yield to 
conservative treatment. He operated upon 
this case, making a posterior incision and 
finding the nerve ruptured at the point where 
it branches before entering the muscle. He 
tied the three branches together and sutured 
them to the vivified proximal portion. Five 
weeks after the operation, Tees says, the power 
of the deltoid had increased so that the patient 
could hold the arm horizontally when standing 
and could abduct the arm to a right angle 
with the body when recumbent. 

Benisty in several hundred cases of periph- 
eral nerve lesions has not seen a case of isolated 
paralysis of the circumflex nerve and thinks 
that this lesion is always associated with 
paralysis of other collateral or terminal branch- 
es of the cervical or brachial plexus. 

Sherren says injuries of the circumflex are by 
no means as common as the textbooks would 
lead us to believe and thinks most cases of 
deltoid paralysis following injury are due to 
a lesion of the fibers of this nerve as they run 
in the fifth cervical primary division and 
are usually accompanied by paralysis of the 
spinati muscles. He says that an injury to 
this nerve causes well defined symptoms. The 
deltoid is wasted and the acromium is prom- 
inent but the head of the humerus does not 
tend to fall away from the glenoid cavity as 
it does when the spinati are affected in addi- 
tion to the deltoid. He points out that sensory 
changes always accompany injuries to this 


nerve, complete division resulting in loss of 
epicritic and protopathic sensibility over an 
area corresponding to the deltoid muscle. He 
lays down the rule that paralysis of the deltoid 
without sensory change is due to interference 
with the function of the fifth cervical nerve 
and not with the circumflex. 


SUMMARY 


Herewith are presented two case his- 
tories of non-penetrating injury to the 
shoulder resulting in paralysis of the deltoid 
both showing the typical area of anesthesia 
and both showing no tendency of the humerus 
to fall away from the glenoid. One case was 
uncomplicated by any other nerve injury 
and in the other case there was a concomitant 
injury to the branches of the radial supplying 
the triceps muscle but with no demonstrable 
lesion of the first three primary divisions of 
the plexus. In this (first) case, we have as- 
sumed that in all probability we had to deal 
with two peripheral nerve injuries; namely, 
that of the circumflex resulting in deltoid 
paralysis and of the muscular branches of the 
radial supplying the triceps. In both cases, 
a definite lesion (solution of continuity) of 
the circumflex nerve was demonstrated at 
operation. In both cases, there was no X-ray 
evidence of bone injury at the time they came 
into our hands. The exact mechanism of 
injury was also obscure but at least in one case 
was probably due to a subglenoid dislocation 
of the upper end of the humerus. 


CONCLUSION 


These two cases apparently demonstrate 
that even common injuries of the shoulder 
without crushing, penetration, or laceration 
may result in definite solution of continuity 
of the circumflex nerve with resulting com- 
plete and permanent paralysis of the deltoid 
muscle. 
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DIABETIC AND 


NON-DIABETIC GLYCOSURIA IN THE SURGICAL 
PATIENT 


By WILLIAM C. MENNINGER, M.D., Topexa, Kansas 
From the Second Surgical (Cornell) Division, Bellevue Hospital, New York City 


ence in the care of surgical patients show- 

ing glycosuria, not only diabetic but 
non-diabetic glycosuria. The former group 
usually presents the more serious problem 
and will receive the major consideration, 
while the latter group which includes cases 
which may require special intensive treat- 
ment, will be mentioned briefly. 


|: is our intention to present our experi- 


OCCURRENCE AND MORTALITY 


The frequency of glycosuria in surgical 
patients shows a much larger figure than the 
frequency of surgical complications in the 
diabetic. No definite figures can be given for 
the former; of the latter, Joslin (37) found 11 
per cent of 903 cases of diabetes mellitus re- 
quired surgical treatment and Fitz (25) 
reports 14 per cent of 380 cases. The fre- 
quency of trauma, which would class the 
patient as surgical, as a factor in diabetes was 
found by Diez (21) to be 2 per cent in a series 
of 4,068 cases, and 5.6 per cent in a second 
series of 669 cases; Cantani (11) found a his- 
tory of trauma in 10.25 per cent of 1,004 
cases; Griesinger (31) 5.7 per cent in 225 
cases; Frerichs (28) 2 per cent of 400 cases; 
Seegen (55) 1.4 per cent of 938 cases; Kuelz 
(44) 5.6 per cent of 692 cases; and Ebstein 
(22) 1 per cent in 116 cases. The occurrence 
of glycosuria following trauma is much more 
frequent. In head injuries of varying severity, 
Higgins and Ogden (33) found glycosuria in 
9.43 per cent of 212 cases. Konjetzny and 
Weiland (42) noted 40.9 per cent of 83 cases 
of fractures of the extremities showed a 
spontaneous glycosuria of a temporary char- 
acter, associated with polyuria, polydipsia, 
and hyperglycemia. The occurrence of gly- 
cosuria following an operation in the non- 
diabetic is generally known and careful study 
of the blood sugar pre-operative and post- 
operative has recently been made by Chant- 
raine (12) and Dewes (20), the latter noting 





that in the great majority of laparotomies, a 
hyperglycemia from two to four times the 
normal figure resulted. 

The old dictum of Verneuil (64) that “‘the 
presence of glucose in the urine, whatever its 
amount, is always a serious fact,” remains dis- 
concertingly true. However, the most fre- 
quent serious glycosuria which confronts the 
surgeon occurs with diabetes mellitus. The dis- 
tinction between a surgical condition compli- 
cated by diabetes and diabetes complicated by 
surgical interference makes little difference, 
since in either case, the immediate responsi- 
bility rests with the surgeon. The mortality 
previous to the use of insulin as given by 
various writers varies widely, due to the 
reference of some to mild or moderate cases 
and of others to severe cases. Banting, Camp- 
bell, and Fletcher (5) refer to a 70 per cent 
mortality up to 1914; Foster (26) states that 
60 per cent of fatalities in diabetics over 30 
years of age occurs following operations; Fitz 
(25) found so per cent mortality in infected 
or gangrene cases, and 12 per cent in non- 
infected cases; Gardner (29) gives an 80 per 
cent mortality; Young (67) found 16 per cent 
in 99 cases; Krecke (43) found 30 per cent in 
20 cases; Berkman (6) found 9.5 per cent of 
159 cases, many of which were mild; Karew- 
ski (39) found 11.8 per cent of 68 cases died in 
coma following operations on aseptic tissues 
and 21.7 per cent of 69 cases after operations 
on infected tissues; in Phillips’ (51) summary, 
there was a 28 per cent mortality; Joslin (37) 
prior to 1917 found 18 per cent mortality in 27 
cases, not including sepsis or gangrene; in the 
77 cases of diabetic gangrene amputation 
given by Joslin, Binney (7), Jones (36), and 
Young (67), there was a 48 per cent mortality; 
in 17 cases of gangrene, Stetton (58) noted 29 
per cent mortality; Weeden (66) notes 36.8 
per cent in 160 cases; Strouse (59) found 31 per 
cent in 38 operated cases. In the present 
series which includes 47 cases from 1916 to 
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1922, the large majority of which had moder- 
ate or severe diabetes, there were twenty 
known deaths and four probable deaths, the 
latter leaving the hospital in a severe condi- 
tion, refusing all treatment. Omitting these 
four cases, the mortality of this series was 
42.5 per cent. 

Since the advent of insulin, fewer figures are 
available. Allen and Sherrill (3) found that 
among 14 cases complicated by local or gen- 
eral infection, there were five deaths. Weeden 
(66) reports a mortality of 16.6 per cent in a 
series of 12 cases, three of which as judged 
from their clinical course, owe their lives to 
insulin treatment. Joslin found a g per cent 
mortality in a series of 61 cases omitting car- 
buncles and gangrene. Since 1923, 22 cases of 
diabetes mellitus associated with some surg- 
ical condition have been treated on the 
Second Surgical Division at Bellevue, all but 
two of which received insulin, and with but 
one death (4.5 per cent). Of this number, 
five would have had very little hope without 
insulin. The one death was in an extensive 
carbuncle of the neck, although the diabetes 
responded to insulin. 

Carbuncles have long been associated with 
diabetes, as a result, according to Higginson 
(34), of the ‘‘sapremic poisoning’’ from the 
carbuncle lowering the saturation point for 
the body, with hyperglycemia or glycosuria 
resulting. Because of the difficulties in treat- 
ment, the mortality is high. Karewski (39) 
reports a 33 per cent mortality in 37 cases. In 
42 carbuncle cases reported by Muller (48), 
6 (14.3 per cent) were diabetic, of which 4 
(66.7 per cent) died while only one (2.8 per 
cent) death occurred in the non-diabetic 
group. Since 1916, there have been 123 cases 
classed as carbuncles treated on the Cornell 
Service of Bellevue, 13 (10.5 per cent) of 
which occurred in diabetics. Of the 13 dia- 
betics, there were 7 deaths (53.8 per cent), 
while there were only 7 (6.3 per cent) deaths 
in the 110 non-diabetics. As Muller has 
pointed out, this is sufficient evidence to dis- 
prove the older opinion as expressed by Smith 
and Durham (56) that the presence of glyco- 
suria does not have a tendency to influence 
the course of the carbuncle in any way for 
the worse. 


+ ANZSTHESIA 


The question of anesthesia in operations on 
diabetics is a moot point and has received a 
great deal of discussion. Nearly every pos- 
sible anesthesia has at some time been advo- 
cated by someone and advised against by 
others. Local anesthesia is nearly universally 
advocated either alone (Bruce, 10; Plicque, 
52; Labbe, 45; Umber, 63) or with nitrous 
oxide if necessary (Murphy, 49; Tytgat, 62; 
Leyton, 46; Kahn, 38) or with ether (Jones, 
McKittrick, and Sisco, 35; Adams and Wilder, 
1). Muller (48) feels it is contra-indicated 
since it predisposes to extensive necrosis if 
infection occurs. Procain, novocain, and co- 
cain are most commonly used. Nitrous oxide 
probably has more advocates than any other 
form on the principle that the patient recov- 
ers more quickly and the alkaline reserve is 
less affected (Berkman, 6; Costain, 15; Fitz, 
25; Murphy, 49; Leyton, 46; Cheever, 14; 
Cruikshank, 16; Jones, 36; Kahn, 38; Young, 
67; Muller, 48). The use of ether instead of 
nitrous oxide is advocated by a few (Jones et 
al, 35; Adams and Wilder, 1). Ether is strong- 
ly advised against by Labbe (45), Jones (36), 
and Muller (48), and Harrop (32) states that 
it should be avoided since it has recently been 
shown that it probably has a specific destruc- 
tive action on insulin. Spinal anzsthesia is 
advocated by Labbe (45), Leyton (46), 
Umber (63), and Muller (48). Ethyl chloride 
has been successful with Labbe (45) and 
Plicque (52). Chloroform has been used by 
Chavannez (13) unsuccessfully and is gener- 
ally considered the poorest anesthetic (Mur- 
phy, 49; Plicque, 52; Labbe, 45; Cruikshank, 
16; Jones, 36; Blum, 8; Farr, 23). 

An interesting sidelight on the question is 
thrown by Dewes (20) and also Chantraine 
(12). Dewes found that in laparotomies, 
there was an increase in the blood sugar with 
either local anzsthesia or ether to two to four 
times the normal figure, and with no difference 
between the two forms of anesthesia. 

On the Second Surgical Division, the 
anesthetic varies with the case. Spinal 
anesthesia has been used successfully in leg 
amputations. For short minor operations 
(carbuncle, abscess, cellulitis) gas-oxygen 
with local anesthesia has been very satisfac- 
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tory, as also has been ethyl chloride. In one 
case of multiple abscesses, ethyl chloride was 
administered five times and has proved prob- 
ably the most satisfactory for short opera- 
tions. For more prolonged operations (chole- 
cystectomy, mastectomy), we use gas-oxygen, 
changing to gas-oxygen-ether mixture after 
induction has been well started. 


TREATMENT 


The treatment may be divided into pre- 
operative and postoperative, but every case of 
diabetes in surgery requires treatment some- 
what different from any other case, and while 
specific methods as used on this service can- 
not be outlined in detail, an attempt will be 
made to list the general steps. The basic 
principles on which the treatment is given are 
(1) to provide a maintenance diet and (2) to 
control the diabetes with insulin as early as 
possible, maintaining the blood sugar at about 
the renal threshold, controlling the dosage 
by frequent urinalysis and where necessary 
blood sugar tests. We feel that there is a 
marked contrast between the way uncom- 
plicated diabetes and diabetes complicated 
with surgical interference should be treated. 
Time is of tremendous importance in surgery 
in even moderate diabetics, and generally 
cannot be spent, except with much increased 
danger to the patient, in waiting several hours 
or longer for a blood sugar test. ‘‘Surgical”’ 
diabetes must be treated intensively at the 
earliest possible moment until the surgical 
condition is remedied; a point which we feel 
is not always fully appreciated by the internist. 

Whether it is before or after operation, with 
the patient in coma or with mild diabetes, 
the immediate problem is the same, namely, 
to gain control of the diabetes. In severe 
cases requiring operation, where marked 
acidosis is present, if an interval of 12 hours or 
more can be spared during which intensive 
treatment can be given, the chances for recov- 
ery from the surgical condition are much 
improved. 

There are certain general steps followed out 
in every case of diabetes. 

1. Urinalysis, including specific gravity, 
amount, qualitative sugar, acetone, and dia- 
cetic acid, is the first step in every case, 





and is performed immediately on admission. 
The urinalysis is repeated every 3 hours as 
long as the patient shows sugar. Brigham 
(9) advises urinalysis of all specimens, but 
we have found it necessary to catheterize in 
some cases, rather than wait for voluntary 
voiding. Benedict’s solution is used for testing 
sugar and the result determines the subse- 
quent insulin dosage as given below. We do 
not do quantitative examinations on each 
specimen (although this was tried for a 
period) since the additional information 
gained is negligible. As long as the patient 
continues to show sugar, 24 hour specimens 
are not saved, but each specimen is examined 
immediately. Jones, McKittrick, and Sisco 
(35) follow the plan of frequent urinalysis, 
but it is performed by the nurse who also 
administers the insulin dosage according to 
her findings. On the Cornell service, the 
urinalysis and insulin dosage is always in 
charge of the surgeon, and it has been found 
more satisfactory to have one man assigned 
to all the diabetic cases on the service. 

Of the various tests, the sugar test is the 
most important. Using Benedict’s solution, 
one can roughly estimate the amount of sugar 
present by the degree of precipitation of the 
copper oxide. Diacetic acid is of more signifi- 
cance, if present, than acetone and is less 
likely to be present on a starvation diet than 
acetone. However, we differ from Manges 
(47) who states: “‘There is no danger no mat- 
ter how intense the acetone reaction may be, 
when the diacetic or oxybutyric acid tests are 
negative.” Several of our cases have had a 
low carbon dioxide content of the blood with 
4+ acetone and negative diacetic acid test of 
the urine. Hence consideration is given to the 
acetone reaction, and following the clearing of 
the glycosuria, close attention is paid to 
clearing the ketosis. In one case (cholecys- 
tectomy), there was only a slight amount of 
sugar after operation, but a marked ketosis 
which cleared with insulin therapy. Thal- 
himer (61), Fisher and Snell (24), and Speese 
(57) have advocated the use of insulin in non- 
diabetic acidosis. 

2. Insulin administration follows the uti- 
nalysis. Our aim has been to reduce the 
glycosuria as soon as possible. This is done 
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by urinalysis every 3 hours, with immediate 
insulin administration based on the findings 
at each examination. This 3 hour repetition 
is continued until the glycosuria is reduced to 
a trace. As long as the patient has an acute 
surgical condition, we have found it the lesser 
of two evils to reduce the glycosuria to a 
trace, maintaining it about the renal thresh- 
old, and so prevent a hypoglycemia. This is 
against the advice of Allenand Sherrill (3), and 
Joslin (37), although the latter was not speak- 
ing specifically of surgical conditions, but we 
are supported by Foster (26), Banting, Camp- 
bell, and Fletcher (5), Jones et al (35). Foster 
has termed it the “buffer sugar.” 

The quantity of insulin to be given in each 
dose must be determined by the urine find- 
ings (or blood findings), and is largely a mat- 
ter of experience. On this service, when the 
Benedict’s solution is turned a golden yellow- 
red, 20 to 25 units are given. The amount is 
lessened as the solution becomes green. The 
amount which may be given in any definite 
length of time certainly has a limit, but as 
long as glycosuria is present, there is no 
danger from hypoglycemia. In one case, 140 
units were given in 14 hours, and in a second, 
125 in 24 hours with satisfactory results. 

In cases where acidosis is present, without 
glycosuria, or where the glycosuria has cleared, 
it is necessary to administer glucose with the 
insulin. At least 50 to 100 grams of carbo- 
hydrate should be given a day until the 
acidosis has cleared. Orange juice by mouth is 
sufficient or if the patient cannot take fluid by 
mouth, 5 per cent glucose is given by rectum. 
If this cannot be retained, 10 per cent or even 
20 per cent glucose solution can be given 
intravenously. In such cases, it has been 
found advantageous to disregard any glyco- 
suria that may appear until the acidosis is 
cleared. 

One other point has been observed regard- 
ing the dosage of insulin which has previously 
been noted by others. The insulin tolerance 
in cases of infection is much reduced as the 
infection subsides. Not infrequently, its ad- 
ministration may eventually be entirely un- 
necessary. Hence while the initial 24 hour 
quantity, and often that for the second and 
third day may be large, it must gradually be 
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reduced. When the glycosuria has cleared and 
insulin is necessary to maintain the patient’s 
status pro tempore, it is given three times a 
day. We have found Allen’s (4) suggestion 
successful in giving the morning dose about 
an hour before breakfast, the noon dose a 
half-hour before or just at meal time, and the 
evening dose from one-half to an hour after 
supper, omitting any night dose. 

3. Fluid intake. Before operation, the pa- 
tient is given considerable water, on the prin- 
ciple that it is more advisable to give the pa- 
tient considerable water before operation than 
to find it necessary to force it after operation, 
as Joslin (37) and Kahn (38) have suggested. 
No set amount is given, but the patient is 
supplied freely by mouth, and if necessary by 
rectum or subcutaneously. Following opera- 
tion, the patient receives at least 2,000 cubic 
centimeters during the first 24 hours, by 
mouth if possible, or if not, four to six ounces 
of tap water every 6 hours by rectum, and the 
rest by saline hypodermoclysis. A 3 per cent 
glucose saline clysis has been used satisfac- 
torily in indicated cases. 

4. Diet. We believe that the particular 
type of diet makes little difference, so long as 
it is closely watched. As Foster (26) has sug- 
gested, and as is used on the Second Medical 
(Cornell) Division of Bellevue, the patient is 
started with a quart of whole milk per day. 
This places the patient immediately on a 
known food intake, which is continued until a 
special diet can be obtained. The diet con- 
sists of 1 gram of protein per kilogram of body 
weight, the remainder of the caloric require- 
ment of carbohydrate and fat in a 1 to 3 ratio, 
allowing 30 calories per kilo of body weight. 
Petty (50) also uses this diet. The caloric in- 
take is increased to 35 calories per kilo when 
the patient is allowed out of bed, and to 4o 
when up and around the ward, depending 
somewhat on the diabetic condition at the 
time. 

The question of under nutrition is unde- 
cided. Allen and Sherrill (3) favor moderate 
under nutrition. Joslin (37) suggests a pre- 
operative dose of 15 to 20 calories per kilo- 
gram. Jones et al (35) give 20 calories per 
kilogram. Delbet (18) feels that carbohydrate 
need not be decreased. Muller (48) brings the 
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patient only to the carbohydrate tolerance. 
Banting, Campbell. and Fletcher (5) increase 
the carbohydrate above the patient’s toler- 
ance and give insulin to prevent glycosuria. 

Postoperative specific measures used vary 
considerably with the operation. The main- 
tenance diet, mentioned above, is reached as 
soon as possible. In severe cases, only carbo- 
hydrate is given the first day; at least 100 
grams in 24 hours, in the form of 3 per cent 
hypodermoclysis, 5 per cent glucose by rec- 
tum, or by mouth as orange juice if possible. 
Such is repeated until danger from acidosis is 
past. Milk and eggs are added by the third or 
fourth day even in major operations, followed 
by a portion of the regular dietary ration, and 
increasing to the full diet in 6 to 8 days. 

5. Blood chemistry. While blood chemistry 
is interesting and may be helpful, in cases 
other than coma or partial urinary retention, 
as long as glycosuria is present, it is not essen- 
tial. It is often impossible and generally 
impracticable to obtain blood sugar determina- 
tions every 3 hours during the active glyco- 
suria reduction. Some workers (19, 36) feel 
that insulin cannot be given intelligently 
without knowing the blood sugar, with which 
we disagree, provided the above conditions 
are present. As has been mentioned, small 
amounts of glucose in the urine may even be 
desirable to aid in the administration of in- 
sulin during the acute stage of the surgical 
condition. 

However, in coma, or with partial urinary 
retention, and when the glycosuria disappears, 
blood sugar determinations must be carried 
out to administer insulin intelligently. Also in 
the presence of nephritis or in other cases, 
where the threshold is very high, blood sugar 
determinations are very desirable. One case 
in this series showed a renal threshold for 
glucose between 240 and 260 milligrams per 
100 cubic centimeters. We do believe that as 
soon as safely possible the blood sugar should 
be reduced to and maintained within normal 
limits. 

6. Alkali and drug therapy. For many 
years, alkali has been one of the important 
therapeutic agents used in diabetes. In the 
presence of surgical complications, it has been 
advocated by many (Berkman, 6; Bruce, 10; 








Koerte, 41; Schwartz, 54; Plicque, 52; Labbe. 
45; Umber, 63; Addis, 2; Reisman, 53: 
Krecke, 43; Muller, 48) but usually in widely 
varying doses, in various methods of and 
times foradministration. Among medical men. 
von Noorden and Woodyatt, Allen, Bock, 
and Fitz (65), have advocated it, but they 
also vary in their dosage. Foster (27) has 
found the result often disappointing. Joslin 
(37) does not use them and found his cases 
got along just as well or better. In the present 
series, it was used in the earlier cases, but 
without observed beneficial effect. It has not 
been used in the more recent cases. 

Other drugs have been used for symp- 
tomatic treatment. Cumston (17) suggests 
strychnine as a tonic to the gastro-intestinal 
system, glycerin to counteract weight loss, 
and opium to check thirst. Murphy (49) also 
mentions opium as a valuable adjunct. 

7. The reduction of the toxemia is important 
in every surgical diabetic. Infection plus the 
fever gives an increased metabolism. The 
toxemia from the infection gives anorexia 
plus nausea and vomiting, and hence energy 
must be derived from the body tissues, chiefly 
from the surplus body fat. The glycogen re- 
serve is at once exhausted and the only car- 
bohydrate comes from the protein and is 
inadequate for the combustion of the fat. The 
patient promptly develops a severe acidosis 
and tends toward an acidosis state as soon as 
he is infected, for he then burns more carbo- 
hydrate than before. The reduction of the 
toxemia in many cases depends on immediate 
and adequate drainage. Insulin, while of tre- 
mendous aid, cannot overcome a severe infec- 
tion (Strouse and Schultz, 60). 


TRAUMATIC GLYCOSURIA 


The frequency of traumatic glycosuria has 
been mentioned, but rarely does it prove a 
serious problem for the surgeon. Kausch (40), 
in an excellent review of cases up to 1904, is 
skeptical as to any relation between trauma as 
a cause and diabetes. Joslin has pointed out 
that the World War did not increase diabetes. 
Of the 212 cases studied by Higgins and 
Ogden (33), only three showed any lasting 
glycosuria. One case studied by Konjetzny 
and Weiland (42) showed a blood sugar of 357 











ee see ee eee ae a ek a ee ek mnie 


in 
an 
ta’ 


th 


as 


ins 








‘SC 


it 


rt 


sis 


0- 
he 
ite 
re- 


1as 
a 
0), 
is 
as 


yut 


ind 
ing 
my 











MENNINGER: GLYCOSURIA 


milligrams per 100 cubic centimeters. A case 
reported by Ginsberg (30) developed a blood 
sugar of 325 milligrams per 100 cubic centi- 
meters following trauma, with acetone and 
diacetic acid in the urine, which responded 
well to insulin and entirely cleared in 20 


hours. A similar case was admitted to the 
Second Surgical Division last fall. 


M. S., a male of 35, with an entirely negative his- 
tory for diabetes, was admitted about 3 p.m., having 
fallen from a scaffolding, striking his jaw and arm. 
He appeared in good condition, complaining only of 
pain where struck. X-ray examination revealed no 
fracture. About 6 hours later, the patient became 
restless, anxious, and appeared as in shock, sugges- 
tive of an internal hemorrhage. Stimulative meas- 
ures were given without changing his condition. His 
urine examined at 11 p.m. showed a heavy precipi- 
tate of glucose (Benedict), acetone 2 plus, and 
diacetic acid. He was given intensive treatment 
with insulin, receiving 95 units (U2o-Lilly) in 24 
hours. Clinically he responded rapidly; the urine 
became entirely negative. He was placed on a 
maintenance diet of 1830 calories without insulin. 
Two days later his blood sugar was 120 milligrams 
and carbon dioxide 50 volumes per cent. He left the 
hospital on the sixth day, feeling well, was on a 
regular diet, and showed no symptoms or signs of 
diabetes. 


Although this division has a very active 
traumatic service, this is the only case of 
traumatic glycosuria receiving insulin. We 
feel that this case represents a true diabetes, 
though temporary, in the sense that glucose is 
improperly burned or that excessive glycogen 
is discharged from the liver, with hyper- 
glycemia and acetone body formation, prob- 
ably due to a temporary disturbance in the 
nervous mechanism controlling carbohydrate 
metabolism. Its treatment is essentially the 
same as that of a severe diabetic. 


SUMMARY 


1. In a series of 47 cases treated before 
insulin, there were 20 deaths (42.5 per cent) 
and four additional cases which left the hospi- 
tal in a critical condition refusing treatment. 
In a series of 22 cases treated with insulin, 
there was one death (4.5 per cent). 

2. Urinalysis is performed every 3 hours 
as long as the patient shows glycosuria, with 
insulin administration based on the find- 
ings. 
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3. Fluid intake is encouraged pre-opera- 
tively and forced to at least 2,000 cubic centi- 
meters daily postoperatively. 

4. The diet given allows 30 calories per kilo 
body weight, with one gram of protein per 
kilogram, of body weight, and the remainder in 
carbohydrate and fat in the ratio of 1 to 3. 

5. Blood chemistry is very desirable in 
cases of coma, partial urinary retention, and 
after glycosuria has disappeared. In the great 
majority of cases, it is not essential while the 
patient shows glycosuria and very valuable 
time is lost, with much increased danger to the 
life of the patient, in waiting several hours for 
a blood sugar determination. 

6. Alkaline therapy is not used at present. 

7. Traumatic glycosuria may be effectively 
treated, when necessary, with insulin. 


I wish to express to Dr. H. E. Santee, director of the 
Second Surgical Division, my appreciation of his courtesy 
in affording me the opportunity of reporting the above 
cases. 
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BENIGN TUMORS OF THE STOMACH 
By E. L. ELIASON, M.D., F.A.C.S., anp V. W. MURRAY WRIGHT, M.D., Purcapecputa 


meant adenomata, papillomata, my- 

omata, fibromata, cysts, angiomata, 
lipomata, osteomata, myxomata and the mis- 
nomer “polyp.” Under this head, diverticula, 
lymph node enlargements, hypertrophies, ab- 
scesses, aneurysms, and indurated swellings 
are not included. 

Benign tumors of the stomach have been 
looked upon as “rare conditions.”” In com- 
parison to their malignant fellows they are 
quite occasional, but an exhaustive survey 
shows that the reported cases are well on their 
way to the thousand mark. 

Like any condition that is new or unusual, 
the subject of benign gastric tumors is one 
that has been attended with considerable con- 
fusion as regards diagnosis, classification, etc. 
It is the purpose of this article to bring before 
the profession at large a condensation of re- 
ported and collected cases together with a 
personal collection so that an opportunity is 
afforded for comparing cases, abstracting 
diagnostic features, and noting outstanding 
features in various types and so that a refer- 
ence list is provided giving the special features. 
It is our hope that our readers will note that 
the condition is not so infrequent as it seems 
and that they will be able to give more thought 
to the unusual and undiagnosed cases; that 
they will make further use of the X-ray in 
gastric cases and operate (early) upon gastric 
cases that are benign or “doubtful” thus 
saving lives that would otherwise be lost. 


B: benign tumors of the stomach is 


ETIOLOGY 


The etiology of the benign tumors of the 
stomach as a whole does not appear to be any 
different from that of the same tumors else- 
where in the body. No new features in con- 
nection with the following cases have been 
found. Among the causes given by various 
authorities are: chronic gastritis, alcoholism, 
dietetic errors, improper mastication and 
ztheroma of blood vessels. It is doubtful if 
any one of these causesis the specific agent any 


more than it would be for the same type of 
tumor elsewhere. Attention is called to the 
fact that in the majority of the personal cases 
of pedunculated “ polyps”’ (many of which are 
myomata, adenomata and fibromata) chronic 
gastritis microscopically was proved a con- 
comitant feature, that the hypertrophic form 
predominated, and that 80 to go per cent of 
the cases occurred among the laboring class. 
For the pedunculated types of tumor, es- 
pecially those located in the pyloric end, it is 
the authors’ belief that a low grade inflamma- 
tion of the mucosa occurs, as a result of 
chronic irritation (either physical, nutritional, 
functional, chemical or bacterial) causing a 
local hypertrophy (see Case 39). Once the 
hypertrophy forms, it is increased mechani- 
cally by contractions of the stomach, peri- 
staltic waves, and the pressure of the gastric 
contents as they are forced by on their way 
to the pylorus. This results in their being 
“pushed along” or lengthened out in the 
general direction of the pylorus. As the tissue 
continues to grow it does so at the expense of 
the stalk or pedicle which is stretched by the 
engulfing food being forced past and around 
it. Later when it is sufficiently large and long 
enough to do so, it is swept or carried into the 
pylorus by a peristaltic wave and produces 
the typical “ball-valve-syndrome”’ attack of 
pain. 

A case recently operated upon by the senior author 
illustrates this “pulled” condition of the gastric 
mucosa. The patient was a male, aged 56, with a 
clinical and X-ray diagnosis of benign tumor of the 
stomach, prolapsing through the pylorus. At opera- 
tion a doughy mass was felt projecting through a 
dilated pylorus into the duodenum. During palpa- 
tion this mass slipped back into the stomach and 
could not again be pushed through into the duode- 
num. Gastrotomy disclosed the fact that the gastric 
mucosa around the entire circumference of the pre- 
pyloric area was very freely movable on the muscle 
coat and could be pushed along by the finger through 
the pylorus, causing an intussusception of a com- 
plete gastric mucous membrane cuff. 

Basch notes that all polypoid cases are ac- 
companied by chronic gastritis. Hauser and 
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others, cited by Bryan, believe gastric poly- 
posis to be due to chronic inflammation. 
Konjetzny has demonstrated the progression 
of gastritis toadenoma and thence on to adeno- 
carcinoma. Otto, cited by Bryan reported an 
adenoma in which was found a splinter of wood 
that had been swallowed. Zabel, according to 
Bryan, found large numbers of megastoma 
intestinale in the tufts of a large gastric pap- 
illoma with malignant degeneration. It is 
not at all impossible that low grade bacterial 
infection of the gastric mucosa due to a pre- 
vious weakening or nutritional disturbance of 
the mucosa, may cause, inearly stages, some of 
the hypertrophic conditions, which later de- 
velop into any of the various tumors. 


SYMPTOMATOLOGY 


Physical. In the majority of cases there is 
no pathognomonic sign. There are, however, 
a few ‘‘syndromes” which occur with certain 
types, viz. (1) gastric polyposis, (2) angiomata, 
(3) large myomata, (4) ball valve tumors. 
As the size varies in the different types from a 
split pea to that of a man’s head, it will be 
readily seen that an entire absence of symp- 
toms can occur and it may be possible 
definitely to palpate the tumor itself. The 
vast majority are less than a hen’s egg in size. 
Many are internal, that is within the gastric 
cavity, some are intramural and a few are 
external or free in the abdominal cavity. Un- 
less large, pedunculated, and external, they 
are not discoverable by physical examination. 
They are sometimes associated with gastric 
ulcers and carcinoma and any symptoms 
which they cause are lost in those of the 
associated condition. 

The “‘syndromes”’ referred to above in the 
four mentioned types are: 

1. Polyposis. In the presence of polyposis, 
we have indefinite gastric disturbances over a 
long period of time, gradually growing more 
and more severe, with loss of weight incom- 
mensurate with their appearance and symp- 
toms, which are neither typical of gastric ul- 
cer, carcinoma, or the usual gastric disturb- 
ances. A fairly typical picture is indefinite 
pains, becoming marked for 2 to 3 months be- 
fore patient consults a physician, with no 
reference to meals, position, etc., except that 








the pain is relieved by frequent amounts of 
food taken in small quantities. At this stage 
the patients begin to lose weight rapidly and 
they become very weak and anzmic, with or 
without hematemesis or melena and they 
present pictures that remind one of ulcer or 
malignancy, but the course is too rapid. 

2. Amngiomata. Depending upon the size, 
a variety of symptoms occur in the presence 
of angiomata. The symptoms vary from those 
of an acute gastritis to hemorrhagic ulcera- 
tion: hematemesis and melena with spas- 
modic rapid loss of weight accompanying 
them; pain; then a temporary recovery, fol- 
lowed by a repetition of these symptoms, a 
marked anzmia, loss of weight, and occasion- 
ally an intermittent febrile condition. Ulcera- 
tion no doubt is the cause of hemorrhage 
when it occurs. If the growth is small, it may 
give no definite symptoms at all. 

3. Large myomata. These growths may or 
may not have a pedicle. Because of their size 
they are sometimes palpable. The patient 
describes them as heavy lumps which change 
position and at times disappear—phantom 
tumors or external pedunculated myomata. 
When large, internal myomata may occlude 
or partially obstruct the passage of food and 
cause spasmodic contraction pains. 

4. Ball-valve tumors. The “ball-valve-syn- 
drome”’ is typical only of pedunculated inter- 
nal tumors of the stomach, situated near the 
pylorus or in the pyloric half, and is charac- 
terized by repeated, paroxysmal, spasmodic 
attacks of gastric pain accompanied by tem- 
porary prostration, anorexia, anemia, hem- 
atemesis or melzena, and rapid loss of weight. 
This is due to the temporary enveloping of the 
tumor and its pedicle by the pylorus. Later 
when it is freed, the patient’s symptoms sub- 
side, he rapidly improves and continues in good 
health until another attack occurs, caused by 
the ball-valve action of the pedunculated tu- 
mor closing the pylorus. If relaxation does 
not take place or operation is not performed, 
intussusception of the pylorus and pyloric end 
of the stomach into the duodenum occurs with 
fatal results. 

LABORATORY 

Gastric analysis shows nothing typical. 

Achylia hypochlorhydria, normal acidity and 























hyperacidity occur. Cases are reported with 
achylia and hyperacidity previous to opera- 
tion which persisted after the removal of the 
tumors. The so-called egg-white-like mucus 
noted by Bryan and others was observed only 
once in the personal series of 50 reported. 
In rare cases where a gastric lavage has been 
performed, small pieces of tissue from the 
tumor have been recovered which when ex- 
amined microscopically proved to be the 
same as that of the tumor subsequently re- 
moved at operation. Pieces of tissue from 
tumor fragments found in the stool may have 
become detached from intestinal tumors as 
pointed out by Struthers in his series of gas- 
tro-intestinal benign tumors. Hzmatemesis, 
melzena, low hemoglobin and low red blood 
cell content occur in those cases in which 
ulcerations accompany the lesion or in which 
incarceration by invagination of the tumor 
occurs, as well as in cases with angioma. 


ROENTGENOLOGY 


By far the best diagnostic means at hand 
today in the diagnosis of benign tumors of the 
stomach, is the study of that organ by the 
X-ray. Though the picture is not commonly 
met with in X-ray work as some statistics 
would indicate, a scrutiny of the literature 
shows at least 50 cases that have come to X- 
ray. Once seen, it presents a picture which 
impresses one greatly as being so different 
from the picture of any other condition, that 
it may cause surprise and doubt when first 
observed. The photographic copies by Gass- 
man, Balfour, Basch, Eusterman and Senty, 
Moore (a very good myoma), Matas; and a 
very clear ulcerating fibroma by Stetten are 
commended to the reader. Others who have 
noted the condition by X-ray and who give 
good descriptions are: Brin and Denecheau, 
Schlesinger, Heinz, H. Heinz, Konjetzny, 
Lederhose,McCullough, Neuber, Payr, Poth- 
erat, Dessecker, Myer, Stoner, Carman, 
Hahnes, Ruggles, Merrill, Paus, Geymueller, 
and Lieblein. 

The single tumors which are large enough 
to be discernible stand out as globular, smooth, 
regular, clear, and persistent shadows, either 
on the lesser or greater curvature, and by 
their very smooth, uniform outline immediate- 
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ly strike one as not characteristic of the ir- 
regularity of malignancy and the scooped or 
“punched-out”’ areas of ulceration. Occasion- 
ally, as in the case of Neuber, Gassman, Brin 
and Denecheau, Basch, Eusterman and Senty, 
the pedicle itself is discerned as the barium 
trickles by it. It should also be noted that 
pedunculated tumors attached to the anterior 
or posterior walls have been overlooked at one 
X-ray examination to be found at a subse- 
quent one when the patient was photographed 
in the “prone”’ position or was manipulated 
under the fluoroscope. The “prone”’ position 
best brings the tumor out in cases in which the 
tumor is not otherwise in apposition with the 
walls. 

Hemangiomata and cysts give a clear pic- 
ture unlike the appearance of any other tumor 
and are quite typical. Moore gives the best 
pictures and reproductions. 

Gastric polyposis gives a distinct mottled 
appearance not dissimilar to a bunch of grapes 
and is most frequently seen in the pyloric 
end. It reminds one of a “sponge” with its 
many punched-out mottlings. 

Diagnosis by the position the tumor oc- 
cupies in the stomach, cannot as yet be made 
with certainty according to types, though the 
attached table will show to the reader the 
commonest situations. 

Schlesinger says benign tumors can only be 
diagnosed as such when the contour shows 
smooth round lines. Neuber points out a 
“bilocular appearance” in pedunculated my- 
omata. Carman has seen very few cases (2) 
in 50,000 X-ray examinations of the stomach 
and considers the condition as relatively rare. 
Moore reviews 23 X-rayed cases and states: 
" . it seems that benign gastric tumors 
manifest certain signs roentgenologically which 
differ from those found in malignant or inflam- 
matory lesions. If these signs are not charac- 
teristic, they are at least suggestive. 

‘1. They produce a filling defect that is cir- 
cumscribed and punched-out in appearance. 

“2. The filling defect is usually on the gas- 
tric walls leaving the curvature regular and 
pliant. 

“3. While the ruge are obliterated in the 
immediate area of the tumor, just as in in- 
flammatory and malignant lesions: the ruge 
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surrounding a benign tumor are more clearly 
normal in their arrangement and distribution. 

‘“‘4. They cause little or no disturbance of 
peristalsis and retention is uncommon except 
when the lesion is at or very near the pylorus. 

‘“‘5. They do not reveal a niche nor is there 
an incisura or other evidence of spasm. 

‘“‘6. They are rarely sufficiently large to be 
palpated. 

“Probably the most essential feature in the 
examination is the close and complete approx- 
imation of the walls of the barium filled stom- 
ach. This can be accomplished only by deep 
and thorough palpation and manipulation; 
thorough relaxation of the abdominal muscles 
is of course necessary. The patient should be 
rotated in both lateral directions and the 
stomach carefully scrutinized in the horizontal 
and vertical position. The solution of barium 
should be closely observed as it enters the 
cardia and passes over the posterior wall for 
occasionally a tumor projecting from the 
posterior wall will cause a splitting of the 
column, thereby giving the first appearance of 
its presence. A very small benign tumor is 
difficult and sometimes impossible to visualize; 
however, even a very small tumor near the 
pylorus will usually produce a definite filling 
defect. 

“Differentiation roentgenologically of be- 
nign tumors and other gastric lesions can sel- 
dom be absolute, but in many instances the 
roentgenological signs warrant an attempt at 
such a distinction. 

“Certain findings are strongly suggestive of 
their presence and when such signs are noted, 
the roentgenologist should hesitate to report 
the lesion as malignant and inoperable, es- 
pecially if the clinical manifestations are in- 
definite.” 


PATHOLOGY AND TYPES 


This description is a composite one of 
tumors collected to date and is quite general. 
The main features only are given as the de- 
tailed minutie vary so greatly. 

Myomata. This type seems by far to out- 
number all the others, averaging in our col- 
lected series nearly 60 per cent, this without 
including a number of the Deaver and Ash- 
hurst collection. Fibromyoma, fibroleiomy- 





oma, adenomyoma, leiomyoma, myoma, and 
adenoleiomyoma are included under this head- 
ing. 

As a whole the myomata are hard, smooth, 
round or lobulated and circumscribed tumors, 
sessile or pedicled and lying free in the stom- 
ach, in the gastric wall or attached to the 
serous surface. The great majority of them 
seem to be serous or subserous. Their size 
ranges from that of a pea to a mass weighing 
6,000 grams and unlike some of the other types 
which seem to have a predilection for the py- 
loric end, affect chiefly the anterior and pos- 
terior walls, lesser and greater curvatures. 

The age at which they are most often found 
averages between 40 and 50; two cases as 
young as 20 and as old as 85 are reported. 
Females are more often affected than males. 

They may be single or multiple but incline 
to the former. Ulceration, degeneration and 
malignant changes have been noted. Pat- 
terson notes that in 14 recorded cases second- 
dary deposits “leio-myoma malignum”’ were 
found, while Basch (in Tice) has observed 
that histologically they are made up of un- 
striated muscle fibers, mixed with strands of 
fibrous tissue; that the submucous types are 
apt to undergo cystic degeneration, whereas 
the subserous or serous type are more prone 
to develop sarcomatous changes. 

The review of a large number (310) of cases 
causes one to formulate the opinion that they 
are far from being as benign in their end-re- 
sults as their benign classification suggests. 

Papilloma. Under this heading are included 
the papilloma, adenopapilloma and the con- 
dition spoken of as papillomatosis. The latter 
term is reserved for cases which show a rather 
profuse collection or scattering of papillomata 
throughout the stomach and should not 
be applied to gastric cases which simply show 
a few multiple papillomata. Histologically, 
Delafield and Pruden observe: ‘In some cases 
of chronic gastritis there are small, polypoid 
hypertrophies (polypi) of the mucous mem- 
brane. Besides these we find polypoid tumors 
which may reach considerable size. They 
are composed of a connective-tissue stroma 
arranged in tufts covered with cylindrical 
epithelium, so that the tumor has partly the 
structure of anadenoma (papillary adenoma).”’ 
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Papilloma of the stomach is frequently 
classified by surgeons under the term “poly- 
pi.” This should be discouraged as the two 
are distinct entities and the former are subject 
to ulceration and malignant changes. 

Next to myoma, papilloma seems to be 
(7.8 per cent) the most common benign gas- 
tric tumor and were many of the so-called 
‘“polypi”’ examined histologically they would 
no doubt add materially to the number of 
recorded papillomata. Adenomatous charac- 
teristics sometimes change the microscopic 
appearance of the tumor to that of an adeno- 
papilloma. This, likewise, should change our 
opinion of them as benign tumors since we 
are aware of the possibility of adenomatous 
structures undergoing malignant degenera- 
tion. 

Papilloma seems to be on an average smaller 
than the myoma varying from a pea to a pear 
in size. The pyloric end of the stomach is more 
often involved than other areas. They may be 
pedicled as well as sessile. They are often mul- 
tiple though only a few cases of papillomatosis 
are recorded. Males and females seem about 
equally affected. Forty to 50 years of age is 
the average age for their appearance, though 
they have been noted at the extremes of 20 
and 71 years of age. Malignant changes are 
observed fairly often and McCallum has re- 
marked that those which he has seen in the 
stomach “were associated with other tumors 
of a cancerous nature but that this was per- 
haps a coincidence and that they were of so 
soft and fragile a nature that losses of sub- 
stance frequently occurred with hemorrhage 
from the remaining surface.” 

Polypi. “Polypi” are poorly named pe- 
dunculated tumors. The term is indicative 
rather of a gross physical characteristic than 
any histological morphology. Microscopical 
examination shows that every so-called “pol- 
yp”’ belongs to one of the many known patho- 
logical tumors. In the tabulated series many 
benign tumors have been included under this 
heading because they were diagnosed grossly 
as such and no histological examinations were 
obtainable. In view of the fact that many of 
the gastric tumors which have been carelessly 
designated as polypi by pathologists and 
surgeons and which later have been shown, 
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histologically, to be papillomata and adeno- 
mata (both of which are prone to malignant 
changes) an earnest plea is put forth for the 
discontinuance of this mis-leading and errone- 
ous term. 

Adenoma. They are benign tumors consist- 
ing of a central core of connective tissue, with 
tortuous, irregularly dilated tubular glands, 
which are lined with cylindrical epithelium and 
well supplied by blood vessels and lymphatics. 
Over these is spread a thin layer of unstriated 
muscle tissue which in turn is overlaid by a 
greatly hypertrophied mucous membrane. 

McCallum notes that the glands are partly 
cystic and longer than usual, that they are 
embedded in a loose stroma and that because 
of traumatism, they are constantly inflamed. 
When fibrous tissue predominates they are 
termed “fibro-adenomata.”’ 

Grossly, the adenomata are round or lob- 
ulated projections from the interior of the 
stomach, and may be single or multiple, sessile 
or pedunculated. Cystic and carcinomatous 
degeneration occurs quite frequently. 

In size they vary from a pea to a fetal head. 
Both sexes seem about equally affected. They 
are quite firm and frequently pedunculated. 
The lymphadenomata often have a creamy 
white color. The average age at which they 
occur is between 4o and 50 years. Adenomata, 
however, have been found in patients as young 
as 27 and as old as 76. Anatomically, the py- 
loric end of the stomach and the lesser curva- 
ture are most often involved. Ulcerations 
occur and malignant changes seem to be re- 
cently noted more than formerly as a result of 
the more frequent microscopic examinations 
of all tumors. In proportion to other benign 
tumors they rank about 5 to 6 per cent. 

Cysts. Seven varieties are commonly de- 
scribed. Of the various 31 that have been 
collected and that represent 5 to 6 per cent of 
the benign tumors, 9 were gaseous, 5 were 
hydatid, 5 were hemorrhagic, 3 were dermoids, 
2 were traumatic, 2 were degenerative, I was 
embryonic (?) and 4 were not classified. De- 
generative cysts should, when the type of tis- 
sue from which they are formed is known, be 
classified as that tumor, with cystic degenera- 
tion as a change or complication, i.e. fibroma, 
with cystic degeneration, etc. 
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The recorded cases vary in size from that of 
a nut to tumors weighing 1,000 grams. Most 
often they are serous or subserous. Males are 
perhaps more subject to them than females. 
They may occur at any age, depending on the 
nature of the cyst. A very young child has 
been reported and also a 73 year old man with 
a degenerative cyst. 

A fluctuating palpable epigastric tumor 
steadily increasing in size following a history 
of an abdominal contusion should be regarded 
as a traumatic or hemorrhagic cyst. Reten- 
tion cysts have been observed in cases of 
chronic gastritis due to obstruction of the gas- 
tric gland ducts. 

Lipoma. Microscopically the lipomata re- 
semble those found in other parts of the body 
but sometimes they possess a few glands and 
muscle fibers when found in the submucous 
layer. They are lobulated and firm and, though 
most often interstitial, one has been noted with 
a pedicle. From the records it would be im- 
possible to state what relation they bear to 
sex and age. They are much smaller than the 
myomata and usually vary between a hazel 
nut and a walnut in size. 

The subserous variety seems twice as com- 
mon as the submucous and according to Basch 
they are “usually solitary, situated mostly in 
the central part on the anterior wall, and rare- 
ly undergo cystic or malignant degeneration.”’ 

Fibroma. They may be single or multiple, 
sessile or pediculated, and are firm, smooth, 
and globular or elongated. They constitute 
about 5 per cent of the benign tumors and 
consist in the main of a fibrous tissue structure 
covered with mucous membrane. Their size 
varies from that of a pea to one that measured 
12 by 6 by 4 centimeters. One-third of the 
fibromata have pedicles; the pyloric end is 
affected two to three times as often as the 
other areas, 60 per cent occurred in males, 50 
years of age seemed the average and 16 and 71 
were the extremes noted. Perhaps their rela- 
tive frequency of situation in the pyloric end, 
is the reason they appear to simulate ulcer 
symptoms more than do the other types of 
benign tumors, and also why ulceration of their 
surfaces occasionally occurs. 

“ Polyposis.”’ This condition like that of the 
so-called “polyp” is a misnomer. Menetrier 
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described it as poly-adenome en nappe. Once 
considered as quite rare it has now been found 
to be as common as the fibromata and more 
common than angiomata. Seventeen cases 
have been collected. As distinguished from 
multiple adenomata or papillomata, the 
tumors are quite small, very profuse, often 
situated in a fairly compact or circumscribed 
area, and with a hypertrophy and hyperplasia 
simultaneously of all the gastric glands more 
or less. The condition seems quite prone to 
ulcerative and malignant changes and the 
prognosis is not very good. They should be 
classified according to their microscopic char- 
acteristics under the respective headings of 
adenomata, papilloma, etc., which they are, 
as “adenomatosis gastrica,”’ ‘papillomato- 
sis gastrica,’’ “‘fibromatosis gastrica,”’ etc. 
Angioma. Angiomata are generally single, 
smooth, soft, fair-sized (nut to an orange) and 
bluish-black or reddish tumors, which are fre- 
quently submucous, situated toward the body 
of the stomach and chiefly found in the an- 
terior or posterior wall. A feeling similar to 
that of finding a mass of worms has been com- 
mented on as has also the fact that they are 
occasionally associated with similar tumors 
throughout the gastro-intestinal canal. They 
occur at varying ages and do not, as yet, seem 
to be confined greatly to any one period. They 


TABLE I.—FREQUENCY OF DIFFERENT TYPES 
OF BENIGN GASTRIC TUMORS 


Collected series *Personal series 


Tumor Number Percent Number Per cent 
eer 57-3 4 8 
|, eT ee 7.8 16 32 
PE 5 nse sews ac 33 5.8 16 32 
pS ee ‘.. 5 10 
> Ree 5.17 I 2 
Ee oe 28 ‘. I 2 
Oe ne 4.12 6 12 
Lymphadenoma...... 14 2.5 
TEUVOORE. 6 06s50s.. BF 1.9 I 2 
| EE ee 5.7 
eee 3 0.5 
Te I 0.17 
Osteo-chondroma..... I 0.17 
Unclassified.......... 11 1.9 

560 50 


*The above records (re 50 cases) embody 8,000 autopsies which were 
performed during 30 years at the I hiladelphia General and the University 
of Pennsylvania Hospitals, and do not include any collected cases from 
the literature. They also include 4 cases operated upon by the senior 
author. 


tBesides the above 11 there were 5 adenomatosis, 2 papillomatosis and 
1 fibromatosis, which were included under their respective headings. 
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Case Sex | Age Lesion dna — A ht Clinical features 
I M | 58 | *Adenomata Scattered Gastric symptoms. Also carcinoma of cesophagus at 
| | I-10 m.m. (many) autopsy. 
2 M | 65 | *Adenomata Not stated Discovered at autopsy. Bronchopneumonia. 
Not stated 
3 M 65 | *Adenomata Pyloric end Chronic enteritis. 
(pedicle) 1 cm. diameter Autopsy finding. 
4 M 76 | *Adenoma Pyloric end Pulmonary cedema. 
Small Autopsy. Microscopic adenoma and chronic gastritis. 
i 5 M 50 | *Adenomata Lesser nee and ee indicated. Diagnosis: carcinoma of 
| posterior wa cesophagus. 
| Very small Autopsy: micro. adenoma, chronic gastritis with begin- 
(very many) ning malignancy. 
6 M 52 | *Lipoma Submucous fundus Lobar pneumonia. Autopsy. 
7 F 85 | *Myomata Serous surface Died of chronic myocarditis. 
| (subserous) 5 mm. (many) Autopsy: several myomata of intestines also fibroma 
| | molluscum of body. 
f 8 F 50 | *Fibromyoma Pyloric end | Cerebral hemorrhage. 
Pea | Autopsy. 
9 F 62 | *Fibroleiomyoma) Lesser curvature | Chronicinterstitial nephritis. 
Pea Autopsy. 
10 M 51 Fibroleiomyoma}| Greater curvature | Lobar pneumonia. Autopsy. 
8 mm. 
ilacieticeenenialin 
; II M 71 | *Fibromata Greater curvature | Operation for cholecystitis. Pulmonary oedema. Died. 
; (calcified) Several | Autopsy findings. 
12 F 60 | *Fibromata Fundus Lobar pneumonia. Autopsy. 
Pea (several) 
13 M 49 | *Fibromata Pyloric end | Pulmonary tuberculcsis. Autopsy. 
Small (2) 
14 M 65 Fibroma Fundus | Chronic pleurisy. Emphysema. 
Small | Autopsy. ° 
15 M 58 | *Fibromata Pyloric end. | Gastric symptoms 6 yrs. similar to malignancy. 
(pedicle) Several pea-sized; 1,| X-ray at 2 hospitals in 3 yrs. ‘‘ Malignancy.” Died. 
4 by 12 cm. | Autopsy: “fibromata, acute catarrhal gastritis, no 
| carcinoma.” 
16 M 73 | *Cyst Not stated | Died of pneumonia. Autopsy. 
(fibromatous) | Nut 
17 M 45? | Cyst Pyloric end At autopsy. 
(hemorrhagic) | 8 mm. 
18 F 68 | *Papilloma | Near cesophagus | Cerebral hemorrhage. Autopsy. 
I cm. 
19 M 52 *Papillomata Pyloric end | Cirrhosis of liver. Ulcerative enteritis. 7 
Not stated (many) Autopsy. 
20 F 67 Papilloma Pyloric end | Cholelithiasis. Aortic regurgitation. 
(pedicle) 18 mm. | Autopsy. 
| 21 M 49 Papilloma Pyloricend 8 mm. | Organic dementia. Autorsy. 
22 F 69 Papillomata 3—greater curv. Cerebral hemorrhage. Autopsy. 














1—pyloric end 
3—small 
1-1.6 cm. 








*History obtainable from autopsy records. 
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Case Sex | Age | Lesion _ Location, Clinical features 
| size and weight 

23 M | 71 Papillomata | Scattered Bronchopneumonia. Autopsy. 
| 8-10 mm. (profuse) 

24 F 46 Papillomata | Pyloric end Cardiac dilatation. Purpura hemorrhagica. 

Small (2) | Autopsy. 

25 | M 46 Papilloma Pyloric end | Ruptured dissecting aneurysm. Autopsy. 

| | Grape 

26 M 65 | *Papilloma | Pyloric end Autopsy. Histologic examination showed chronic hyper- 

| | Small trophic gastritis also. 

27 | M | 65 | *Papilloma Middle of greater cur-| Aortic regurgitation, hydrothorax; autopsy; histologi- 
| with pedicle vature calexamination: papilloma and chr. gastritis. 

| I cm. 

28 F | 65 Papilloma Pyloric end Syphilis of brain and cord. 
with pedicle 8 mm. Autopsy. 

29 M | 45 tPapilloma Pyloric end | Symptoms of ulcer. X-ray at 2 hospitals. Diagnosis: 
(pedicle) | carcinoma, cholelithiasis and renal calculi. Opera- 
| tion. Histological examination: papilloma with ade- 
| | nocarcinoma. 

30 M | 45 *Papillomata Posterior wall near| Symptoms: 

greater curvature X-ray: papilloma of stomach. Operation. Papil- 
Cherry loma of stomach. Histological examination: pap- 
illoma of stomach. 

31 M 44 | tPapilloma Pyloric end Pain in epigastrium 3 mos. X-ray “retention.” Diag- 
(pedicle) by 2 cm. nosis: duodenal ulcer. Operation. Papilloma 

(ribbon-like) pyloric end; carcinoma of cardia; histological ex- 
amination: papilloma with carcinoma. 

32 F | 26 | ¢Papilloma Anterior wall | Duodenal ulcer symptoms. Operation. Gastric ulcer 
(pedicle) 1.5 cm. long | andpapilloma. Autopsy. Histological examination: 
| | same. 

i | | 

33 M | 25 | {Papillomatosis | Diffuse Symptoms: 
| Pea-grape X-ray: 
| Operation. Gastric ulcer, healed; duodenal ulcer; 

| diffuse papillomata. Histological examination: pap- 
| illomata and ulcer. ‘‘Polyposis.” 

34 M | 40 | Polyp (pedicle) | Pyloric end 15 mm. | Progressive muscular atrophy autopsy. 

35 M | 60 | Polyposis | Pylorus and cardia Stricture of cesophagus, tertiary lues. X-ray (for cesoph- 
| Pea (diffuse) agus) condition not seen; gastrotomy for stric- 

ture; died; autopsy. 

36 M 69 Polypi with Pyloric end Bronchopneumonia; autopsy. 

pedicle r cm. (3) 
37 M 58 | Polypi Pyloric end Cardiac dilatation; autopsy. 
| 8 mm. (several) 

38 F 49 | Polypi Pyloric end (2) Hypostatic pneumonia. Autopsy. 
39 M | 60 | Polypi Pyloric end Lobar pneumonia. Autopsy. 

5 to 7 mm. (sev.) 
40 M 49 Polyp (Esophageal end Delirium tremens. Autopsy. 

8 mm. 

41 M 77 Polypi Pyloric end Empyema. Autopsy. 
| 5-8 mm. (2) 

42 M | 75 Polyp Pyloric end Pulmonary tuberculosis. Autopsy. Polyp almost 

pe closed pyloric orifice. 

*History obtainable from autopsy records. 

tCases No. 29, 32, 32, and 33 were operated upon by the senior author, 
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TABLE II.—AUTHORS’ CASES—Continued 








Case Sex Age Lesion _ Location, Clinical features 
| | size and weight 

43 | M 42 Polypi | Pyloric end Pulmonary tuberculosis. Autopsy. 
| 8mm. (pea) (several) 

44 | M 56 Polyp Pyloric end Hepatic cirrhosis. Autopsy. 
6-12 mm. 








45 F 81 Polyp 
vature 
3 cm. 


Middle of greater cur-| Chronic myocarditis. Autopsy. 





Polypi 
2-3 cm. 


Middle of stomach| Insane. Autopsy. 





47 M 56 Polyp 


Lesser curvature 
2cm. diameter 


Gastric complaint for years. X-ray: carcinoma. Au- 
topsy: polyp and carcinoma. Histological examina- 
tion: carcinoma, polyp not sectioned. 





48 F 81 Polyp 





Middle of greater cur-| Chronic myocarditis. Autopsy. 








vature 
3.3 cm. 
49 M | 65 Polyp Not stated Myocarditis, cellulitis of leg. Autopsy. 
Small 
50 F 49 Polypi Not stated (pyloric?)| Gastric symptoms for years pointing to malignancy. 
| 


Marble (2) 











Autopsy: polyps but no carcinoma. 








ulcerate easily and hemorrhages are apt to 
occur. Two have been noted with a pedicle 
though they are most often interstitial. Lem- 
on reports a case with sarcomatous changes. 

Myxoma. Myxomata are generally gelat- 
inous, encapsulated, and semi-transparent 
tumors situated in the walls of the stomach 
and covered by mucous membrane. They 
are uncommon and no doubt due to myxoma- 
tous degeneration of myxomata or other 
tumors. 

Osteoma. Osteomata are exceedingly rare 
tumors. Wade reports a doubtful osteoma 
and Eerkles an osteochondroma of the gastric 
wall. 

Lymphadenoma. According to Deaver and 
Ashhurst, Gilly collected in 1856 51 cases of 
gastro-intestinal lymphadenoma, the stomach 
being involved in 14 instances. A few cases 
have been recorded since. In all known cases 
lymphomatous growths have been observed in 
other parts of the body as well, in the spleen, 
lymph nodes, bones, pharynx, or intestines. 
In all cases of gastric lymphadenoma, the 
intestines were involved. This affection arises 
either in the subserous or submucous lym- 
phatic tissue of thestomach. In thesubmucous 


tissues it exists either as a localized or diffused 
form, usually manifesting itself on the surface 
of the stomach by a polypoid condition of the 
mucosa. Ulceration is more usual in the cir- 
cumscribed form. The tumors which arise in 
the submucous tissues rarely cause obstruction 


TABLE III.—SUMMARY OF AUTHORS’ 50 CASES 


Cases Per cent 
ee re er ae 32 
INES). c 7 coctwalediaaebaagauaye 32 
co oi acoawanarae | al 10 
CE, toast ewanascatusceses,” 8 
Ec Kcticaatb eras Deni eki ae 12 
DC cucvcwintinknweekeweasee wf 2 
ER icd.a'd pans otaduodnecea tw en aia I I 
ii vacdbdciedataranemssaks, St 2 


The summary analysis of the authors’ cases (Table III) seems at wide 
variance with that of the collected cases (Table I). We are sorry to 
state that 19 microscopical examinations only were found in the records 
of the 50 cases, 3 of the examinations concerned only the ulcer or malig- 
nancy accompanying the benign tumor, leaving 16 histological examina- 
tions. Of this number 


Per cent 
ee 31.25 
aio é:0i5:0:9:5:00555 0600 808 ome ed 06.206 eae ie . 25 
eo. sve beudensnshsrerukaskadveeneseeeens 25 
ee le 6. 5. 0:0:6-0'5:0-600:6:610:6-44052 0b 004860 isictewese wee 
Ps Seliatisins chains e sa secewsarevasiewss skeeseneen 6.25 


Had the so-called “polypi” been histologically examined they would 
naturally have altere the percentage of tumor types and made an 
accurate classification more possible, probably showing adenomata and 
papillomata as the predominating types. 

It must be remembered that comparatively few of the cases in the 
collected series were examined microscopically and that accurate classi- 
fication of all tumors is possible only when the profession insists that 
every tumor removed be sectioned histologically and reported. 








POLYPI—1I7 CASES 


Location Cases 
PYMOPie ENG......<4<.06.62280 
Esophageal end...... I 
RE S50 ais gen wsaneon I 
Middle. . aaah tatn eae a 
Not stated. . ret 
Greater curvature. SS adie I 
Lesser curvature...... I 

Number 
a eee 
Seer 8 
POMOUIE. .0:04:0 60s0a0i I 

Size 
5 mm. to 3.3 cm. 
err 

Sex 
MSs cane nave d-s eae 
eee 

Age Years 
SEL Lee 61 
ee 
eee 

Found Cases 
Bt GUtOpsy.. «<0. 00. EF 


General symptoms 

Four complaints. 
Complications 

Case 35, stricture of 
cesophagus. 

Case 47, carcinoma. 
X-ray 

Used, Cases 35 and 47. 
Remarks 

In Case 35 gastrotomy 
for stricture of cesophagus. 
Also X-rayed but condi- 
tion not discovered until 
autopsy. In Case 42 
tumor almost closed the 
pylorus. X-ray examina- 
tion Case 47 made twice 
in 3-4 years but carcinoma 
only recognized. In Case 
50 an incorrect diagnosis 
of carcinoma was made. 


PAPILLOMATA—16 CASES 


Location Cases 
Pyloric end.. a 
(sophageal end....... 1 
Anterior wall... aaa 
Posterior wall......... 1 
re re 
Greater curvature..... 1 

Number 
ee 6 
| eer 

Size 
8 mm. 3 cm. 
er 

Sex 
ER eee: 
oO er 

Age Years 
TID 6 5.5 56 5-06.00 50 BO 


gO es 





Age Years 
_. SE errerrr 
Found Cases 
At autopsy...........12 
At operation. arash ar 3 
By X-ray and operation 1 
Gastric symptoms 
Present in Cases 19, 20, 
20, 30, 31, 32,33------- 7 
Complications 
Cholelithiasis and car- 
cinoma, Case 29. are 


Cholelithiasis and aortic 
regurgitation, Case 20.. 1 
Ulcerative enteritis, cir- 
rhosis of liver, Case 19.. 1 
Gastric ulcers, Cases 32 


a re 2 

Carcinoma of cardia, 

LS perenne I 
X-ray 

Cases 29, 30, 31, 33-.--- 4 

Condition recognized 

Oe ee ee eae T 
Remarks Cases 


Histological examina- 
tion showed 


Chronic gastritis.... 2 
ERGs ancecane 2 
Carcinoma. . 


In Case 29 benignancy 
with malignancy not 
recognized in 2 X-ray 
examinations. In Case 
30, X-ray, operative 
and pathological diag- 
noses all papilloma of 
stomach. In Case 33— 
polyposis gastrica. 


ADENOMATA-——5 CASES 


Location Cases 
ceo gel 2 
Scattered. . wd canst oe 
Not stated. . a I 
Lesser curvature and 
posterior wall......... 1 
Number 

+ gelaaietatant 2 
Single. . utacenanl 
Not stated. . ry 
Size 

I-10 mm. to I cm. 

a 
Sex 

IB cece eine tiataiaie (ae 
Ere 
Age Years 
ETE 
i rae 
eee: 
Found Cases 
Co SOC 
At operation.......... 0 
OS eee 


Gastric symptoms 
Present, Cases 1, 3, 5.. 


SUMMARY OF TABLE II 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Complications 

Carcinoma of cesopha- 
gus Cases 1 and 5. 2 
+ ene gastritis, ‘Case 
Thenke enteritis, Case 
X-ray bee orale a clas eredciace ° 
Remarks 

In Case 5—histological 
examination showed 
chronic gastritis with 
early malignancy. 


MYOMATA—4 CASES 


Location Cases 
3 
Lesser curvature....... I 
Greater curvature..... I 
Serous surface......... 1 
Subserous surface..... . I 

Number 
Ee 
aoe 

Size Cases 
5 to 10 mm. 
| re 
sex 
rere 
ee 

Age Years 
eer 
er 
ae 

Found Cases 
Ak aatepey. .....5655. 4 
At operation.......... 0 
By X-ray.. ere 
General symptoms - ° 

Complications 


Fibroma molluscum of 
body with myomata of 
uterus (Case 7)........ 


a 


Ser ore ° 
Remarks 
em. ce Soll 
Myoma. . I 
Fibromyoma.. I 
Subserous my oma a (Case 
er - I 
CYSTS—2 CASES 
Location Cases 
PYIORIC ONG... 0005650 
ae 
Number Cases 
deta ahd ° 
EER ees 
Pedicled. . 
Size 
8 mm. to 2.5 cm. 
Sex 
Sis uhchore.Saniee aoe 
DE isiiesaw nou acne ae 
Age Years 
See 
NG teste neaes 











Age Years 
eT 
Found Cases 
At GMOS oo icccccse. 2 
Gastric symptoms 
errs 
Complications 
ee 
ee 
Remarks 
Fibromatous cyst...... 1 
Hemorrhagiccyst..... 1 


LIPOMATA—1I CASE 
Location Cases 
Submucous in fundus.. 1 
Number 


Sere ees 
ex Cases 
rer ree, 
REE re ° 
Age, years............§2 


Found a! autopsy 
No gastric symptoms; 
died of lobar pneumonia. 


Complications 
Pneumonia 
FIBROMATA—5 CASES 
Location Cases 
3. ee 
Ee 
Greater curvature..... 1 
Number 
COLES 
DE Giscasceesesacs 
Size 
Pea to 4 wes 12 cm. 
Pedicled. . Lata 
Eee 4 
ex 
Male. 4 
Female ey 
Age Years 
Average 60 
Youngest 49 
Oldest. . 2<9f 
Found Cases 
ere 5 
AL GOCFEEOR.. «2.0055 ° 
SR rer eer re ° 
Gastric symptoms Cases 
Referable to gall bladder 
Case 11. + I 
TE BBs cccscccacesse 2 
Complications 


Cholecystitis (Case 11). 
Remarks 

Case 12 had gastric 
symptoms for 6 years, 
believed to be cancer. In 
3 years X-rayed at 2 hos- 
pitals and diagnosis of 
cancer made. Autopsy 
showed fibromata. ac. 
Cat. Gast. No malig- 
nancy. 
























Summary of complications (abdominal). 


ELIASON AND WRIGHT: 








Gastritis. . ie 3 
Carcinoma of stomach.. 3 
Ulcers. . 2 
Cholelithiasis. . REDE SL Ue ae 
SR er er rT ee ae 
Enteritis. I 
Cirrhosis of liver. I 
Carcinoma of cesophagus. . I 
Stricture of cesophagus. . I 
Summary of ages Cases Percent 
Be NG 655.6. 4:00 ke ea weer cm 6 2 4 
SO 665 GS SoHE Ca ReRC ROSES He ° 
En ee er 24 
i | ee 20 
See crestacinesccttaccnews BO 32 
iis an sit new ign Be enews 7 14 
CEE ercmctravastsenere 6 


These ages do not signify age of occurrence of tumors, but rather the 
age at which they were found; at autopsy in most cases, previously un- 
diagnosed. 


but those commencing in the subserous tissue 
which are usually diffuse, frequently pene- 
trate, paralyze and ultimately destroy the 
muscular coat, producing dilatation of the 
stomach and consequent stagnation of food. 
In some cases it appears to have been demon- 
strated that the disease originated in the 
neighboring mesenteric lymph nodes, and 
subsequently involved the subserous lym- 
phatic structures of the stomach. 


uns 


10. 
It. 


12. 
13. 
14. 


. BascH, SEYMOUR. 


. BLAND- SUTTON, Sir J. 
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A CONSIDERATION OF THE CERVIX UTERI FROM THE 
STANDPOINT OF ITS SPHINCTER PROPERTIES 


By E. MURRAY BLAIR, M.D., C.M., Vancouver, British CoLUMBIA 


cervix is the commonest seat of chronic 

infection in the female anatomy. Few 
women, and, I believe, no parous women, go 
through life without some degree of infection 
stored away in those tortuous cervical glands. 
As would be expected in this age of hyper- 
activity concerning focal infections, much has 
been written from a clinical standpoint on 
cervical infections, acute and chronic, and 
their treatment. Numerous articles by the 
outstanding men of the profession and others 
show that much study has been applied to the 
clinical treatment of this organ, so prone to 
misfortune. The thing that strikes one most 
forcibly, I think, is the fact that these brilliant 
minds, working with one common aim in 
view—the eradication of infection in this 
area—advocate such widely varied methods. 
One emphasizes amputation, another radium, 
another suction and active hyperemia, an- 
other cautery, and so on through a seemingly 
never ending list of methods. 

It was recently our privilege to visit some 
250 of the leading hospitals of northeastern 
America, and as I was particularly interested 
in gynecological and obstetrical problems, per- 
haps special attention was paid to those phases 
of the work. The impressions gained from my 
observations as to the treatment of chronic 
endocervicitis are here offered for the con- 
sideration of the profession in the hope that a 
lesson may be learned even from very chaos. 
These impressions are the result of visits not 
only to the smallest hospitals in the outlying 
districts but to the largest clinics in the med- 
ical centers of our land. 

As in our studies, so in our observations, we 
are struck first of all by the very multiplicity 
of methods seen. Various local applications, 
tampons, operations of every description, 
cauteries, and occasionally radium are ad- 
vocated. There seems to be an entire lack of 
unity of opinion in a given district, city, and 
sometimes even in the same clinic. Every 


Pirenizis ts it is safe to say that the 


surgeon we talked with was a law unto himself 
in the matter. He seemed quite satisfied with 
his own method of procedure and he quoted 
his results in substantiation. 

Especially is one impressed, we think, with 
the enormous amount of surgery everywhere 
performed on the cervix and on patients of all 
ages for various reasons and by diverse meth- 
ods. Trachelorrhaphies are apparently done 
oftener in the smaller towns than in the larger 
cities. Everywhere, however, amputation is 
rampant. The methods of amputation are 
many, ranging from the old Schroeder, with 
all its modifications, to the newer Sturmdorf 
method, with all the modifications which must 
naturally evolve therefrom. It was a distinct 
surprise though, to find a comparatively small 
number of surgeons throughout the country 
using the Sturmdorf amputation or any mod- 
ification of it. 

The electrocautery was then only in the 
process of introduction in the larger clinics. 
It was being advocated in those cases of 
chronic cervical infection without complica- 
tions, i.e., with no indications for surgical 
interference elsewhere. Otherwise straight 
surgical procedures on the cervix were em- 
ployed with exclusion of the cautery. 

Radium, as a curative treatment for chronic 
endocervicitis was being used in only a few of 
the larger clinics. 

Decidedly at sea, and in a seeming maze of 
treatments, we were privileged to discuss our 
perplexity with an eminent professor of gyn- 
ecology and obstetrics in a well known Uni- 
versity. His remarks will always be remem- 
bered, and they are really the basis of this 
study. He said: ‘“‘Always keep in mind that 
the cervix uteri has all the properties and 
duties of a sphincter and treat it with the 
same consideration and reverence you would a 
sphincter elsewhere in the body. You will 
then approach the cervix with the proper 
attitude.” The statement is, to me, an in- 
spiration, and though its anatomical and 
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physiological accuracy will undoubtedly be 
questioned by many, it provides, we believe, 
the proper attitude for the rank and file of 
our surgeons. 

Chronic endocervicitis, if at all marked, de- 
mands treatment and, if possible, cure. Its 
presence may cause discomfort physically and 
mentally, may be a focus of infection causing 
trouble elsewhere, may cause sterility. As 
treatment, then, is a necessity in many cases, 
is there no hope that some degree of uni- 
formity of treatment may be established? 
Why should there be a multiplicity of methods 
in vogue as there is at present? Many of 
these methods doubtless accomplish their pur- 
pose, but many not only fail but do infinite 
harm. 

It is believed that the answer lies, to a great 
extent, in the fact that the cervix as an organ, 
has been neglected in the past by university 
teachers and those who guide the channels of 
medical thought. Too long has the cervix 
been considered as merely the ‘‘neck of the 
womb,” a passageway of decidedly passive 
interest except during the first stage of labor 
or in the presence of leucorrheea. 

As far as can be ascertained, after diligent 
search with the aid of the library research 
department of the American College of Sur- 
geons, every standard or recognized textbook 
in the language, whether anatomical, histo- 
logical, physiological, pathological or clinical, 
is content to describe the uterus in detail and 
allow the student to consider the cervix as 
subservient and merely adjunct. The his- 
tologists apparently show the most respect, 
then the pathologists; the anatomists prac- 
tically ignore it and the physiologists disre- 
gard it completely. Small wonder then for the 
lack of reverence. 

It is our intention to consider the cervix as 
a separate organ which is so highly specialized 
as to border on the mysterious, and which 
performs a function indispensable to the con- 
tinuation of the race. That function must 
surely be based on anatomical and physio- 
logical principles, and a knowledge of these 
principles is essential to understand the func- 
tion of the cervix. A knowledge of cervical 
function is essential in the prescribing of 
treatment. 


IS THE CERVIX A SPHINCTER 


One is well aware that a number of author- 
ities do not consider the cervix a sphincter. 
Probably this is the general trend of opinion 
today. This argument is based chiefly on the 
anatomical fact that there are no circular 
muscle fibers which completely encompass 
the cervix. Uterine muscle fibers sweep down, 
at least schematically, from an origin near 
the bases of the fallopian tubes and by a 
series of spirals partially encompass the cer- 
vix, but no single fiber completely surrounds 
it. We believe that the whole cervical mus- 
culature is probably thus made up. Therefore 
as every muscle fiber contracts toward its 
fixed point, the base of the fallopian tube, the 
cervix, as such, is devoid of function and 
“‘physiologically is nothing more than a pas- 
sive communicating duct between the vagina 
and uterine cavity proper” (Sturmdorf). 

This theory of cervical musculature has al- 
ways appealed to me, as far as it goes. We 
visualize that form of a tobacco pouch which 
is made in the shape of a bag, with the sides 
pressed into spiral folds in such a way that a 
turn to the right causes the folds to fit to- 
gether and the bag collapse shut; by an op- 
posite turn the bag is opened and the con- 
tents can be removed. 

We like its application to the first stage of 
labor. How nicely it explains the drawing up 
of the cervix, the obliteration of the internal 
os, the gradual thinning out of the lower 
uterine segment and the resulting dilatation. 
To apply the above, however, to the 6 months 
immediately before labor is not so easy. It 
is satisfactory as far as it goes, but it does not 
go far enough. The utterly passive nature of 
the cervix of the pregnant uterus is ques- 
tioned; the cervix is, and should be so con- 
sidered, an organ, capable of function and with 
a remarkable work to do. 


PHYSIOLOGY 


The uterus, like the heart, and indeed all 
hollow muscle organs of the body, is funda- 
mentally myogenic in action; that is, the 
source of the action of the uterus is placed in 
the muscle itself. Its function, as in the heart, 
may be described as rhythmicity, excitabil- 
ity, contractility, conductivity, and tonicity. 
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In other words, the muscular fibers of the 
uterus possess the power of rhythmically 
creating a stimulus, of being able to receive a 
stimulus, of responding to a stimulus by con- 
tracting, of conveying the stimulus from mus- 
cle fiber to muscle fiber, and of maintaining a 
condition called tone. 

Now, in the normally functioning pregnant 
uterus, there are two natural forces acting on 
the gestation: (1) the force of gravity, (2) 
intra-uterine pressure. The first force is con- 
stant and gradually increasing, the second is 
regularly intermittent, depending on the 
rhythmicity of the uterus as to time and in 
the other four functions as to length and sever- 
ity. The force of gravity in the human is un- 
fortunately directed against the one vulner- 
able point in the uterine armor—the cervix. 
The cervix of no other vertebrate has this 
force with which to contend. Is the cervix 
then an entirely passive organ subjected con- 
stantly to the two forces above described? 
Before arriving at a conclusion we must first 
deal with that little understood phenomenon 
of smooth muscle—contraction, tone. 

Concerning the tonicity of voluntary or 
striated muscle, a good deal has been learned. 
We know that voluntary muscle will react 
to tonic contractions for a certain length of 
time and will finally become exhausted and 
cease to function. We know that voluntary 
muscle is wholly dependent on impulses from 
the central nervous system to preserve its 
tone or set it into activity. 

On the other hand involuntary or smooth 
muscle possesses an automatic tone and ac- 
tivity manifested in rhythmic contraction and 
relaxation, entirely independent of the central 
nervous system. Smooth muscle will react to 
impulses from the central nervous system, it 
is true, but it is only reflex action, not volun- 
tary control. Smooth muscle retains its tonic- 
ity indefinitely regardless of nervous impulse, 
voluntary muscle cannot. The tonicity of 
smooth muscle goes on indefinitely, we believe, 
without appreciable expenditure of energy or 
resulting exhaustion. This is known as the 
smooth muscle tone phenomenon or “‘unvary- 
ing minimal contraction” peculiar to smooth 
muscle. Probably nowhere in the body is 
smooth muscle tone phenomenon so well seen 
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rising to meet an emergency as in the preg- 
nant uterus. Its expression is the well known 
“Hegar’s sign.” It is one of the very earliest 
signs of pregnancy. Hegar’s sign, though an 
apparent softening of the lower uterine seg- 
ment is in truth a smooth muscle contraction 
with resultant neighboring lymphatic engorge- 
ment. It does not appear at any exact, in- 
variable location. Like the internal os it is 
without anatomical or histological definition 
but with a definite physiological alignment. 

Here is nature’s defense against the con- 
tinuous attack on the gestation, of gravity 
and intra-uterine pressure. We must remem- 
ber that the gestation is, in a sense, a foreign 
body. It has arrived without warning, the 
uterus being given only some 5 days to prepare 
for its reception. It grows with remarkable 
rapidity, and yet almost no attempt is made 
by nature to bolster up the musculature of 
the lower uterine segment, by hyperplasia or 
by hypertrophy. 

The intra-uterine mechanism of the gesta- 
tion, membranes, amniotic fluid, fetal sus- 
pension, etc., is too well known for elaboration 
here. It serves a great purpose in its demand 
for an even distribution of pressure over a 
large area, but it is not enough in itself to 
offset hernia of uterine content. The mighty 
factor is the smooth muscle tone phenomenon 
manifested in the region of the internal os and 
termed Hegar’s sign. 

The old contention that the elastic tissue 
in the cervix had much to do with its sphincter 
properties was made the object of study. 
Elastic tissue is found in some abundance 
around the arteries, to a less extent around the 
veins and very occasionally between the mus- 
cle fibers. It was found in just about the 
same quantity in the corpus as in the cervix. 
The cervix of the pregnant uterus showed ap- 
parently no more than the cervix of the non- 
pregnant uterus. It was felt that the elastic 
tissue content of the cervix was of importance 
only from a circulatory standpoint. 


A THEORY 


That the remarkable extent and duration 
of smooth muscle tone is almost unlimited is 
shown by the action of the adductor muscle 
of the bivalve mollusc. Such strength is 











Fig.1. Diagram to illustrate a catch and ratchet 
mechanism. The upper piece can be pushed in the di- 
rection of the arrow and the total length of the model 
shortened in this way, but the upper piece cannot be 
moved back again unless the two pieces are intentionally 
separated. (From Bayliss.) 


known to every one who has opened an oyster. 
The exact figures are irrelevant; sufficient be 
it to say that this muscle, one-third square 
centimeter in cross-section, can withstand a 
force of pounds over a period of days without 
evidence of fatigue (6). 

Consideration of such facts led Grutzner 
(3) to suggest that the muscle fibers cannot be 
exerting tensile stress by a continuous excita- 
tory process, but that the fibers must be 
“hooked up” in some way by a kind of ar- 
rangement similar to a ratchet and kept in a 
position to which the shortening process 
brought them (1). This theory of the catch 
or ratchet mechanism of smooth muscle is 
best explained by the accompanying illustra- 
tion (Fig. 1). It is only a theory, but an in- 
teresting one. It explains fully the ability of 
the cervix to withstand the forces to which it is 
subjected; yes, and probably ten times their 
combined forces. That elusive inhibition by 
which the ‘“‘catch” is removed is wrapped up 
in the veil of phenomenon, labor. 

It is probable that most surgeons in di- 
lating cervices have tried to hurry the pro- 
cedure with powerful Goodell or Bossi dilators 
or weapons of a similar ilk. It is true that 
these instruments do add speed to the pro- 
cedure in that one can often dilate a cervix 
enough to admit a finger or forceps in 1 or 2 
minutes. But how many have also experi- 
enced in their hurry that sudden sickening 
relaxation of the cervix, that feeling as though 
something had torn through or given way. We 
have had it happen to us and we have seen it 
happen to one or two of the best known men 
in the land. 

It is here contended that such pressure has 
been put on the musculature of the cervix as 
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is put on the bivalve mollusc with the oyster 
knife, that the intricate ratchet mechanism of 
the muscle has received such pressure as to 
overcome all opposition and literally tear the 
mechanism of the cervix to pieces. 

Just how much permanent damage has been 
done is not known but it is probable that the 
ability of the patient to carry subsequent 
pregnancies to a successful conclusion is very 
much diminished, even, it may be, impossible. 

With the graduated dilators the cervix is 
dilated by degrees over a period of time and 
the musculature responds by degrees as any 
muscle will. It is a longer procedure, it is true, 
but surely time is of little account. Nature 
would take about 1 hour to dilate a cervix to 
the size of a 25 cent piece. Surely man has the 
patience to take at least a third of that time. 

Regarding amputation of the cervix, if 
there be anything in our theory, it is very 
evident that the removal of any quantity of 
cervical musculature is going to ruin irre- 
trievably the ratchet mechanism and make 
subsequent pregnancies certain failures. 

Two or three facts must, then, be kept in 
mind regarding (a) the anatomy and histology 
of cervical glands, (b) the usual pathology of 
cervical glands, and (c) the most conservative 
operation that will accomplish two things: 
(1) the eradication of infective glands and (2) 
the conservation of the cervical musculature. 

a. The cervical endometrium with its num- 
erous branching, racemose glands, has been 
well exploited in the past. Much emphasis 
has been placed on the fact of the branching 
as compared with the simple tubular glands 
of the corporeal endometrium (as a matter 
of fact many uterine glands branch). Perhaps 
much more important are the facts that (1) 
the glands are racemose, i.e., have blunt, bul- 
bous terminations, resembling grapes; (2) 
that the glands, taken singly, narrow in lumen 
as they approach the cervical canal, so re- 
sembling roughly a beaker, such as chemists 
use; (3) that the glands secrete a thick, 
tenacious mucus which is excreted normally 
with some difficulty, and that the glands are 
readily plugged by inflammation, infiltration, 
and swelling at their gland mouths. In con- 
trast the uterine glands secrete a thin, watery 
fluid, readily excreted. 
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b. An important factor to keep in mind is 
that endocervicitis is confined in great part 
to the cervical endometrium and the parts 
immediately adjacent. The racemose termi- 
nation of the gland is often infected, it is 
true, but by no means always, and in any case 
the glands rarely extend beyond a depth of 3 
millimeters at the external os, and at the 
internal os there are very few glands, and the 
penetration is very shallow. The resulting in- 
fection is almost nil, then, in the region of the 
internal os. 

c. Itis felt that in view of these factors, the 
coning out process as first advocated by 
Sturmdorf and later modified by many, is the 
operation of choice. It both eradicates and 
conserves. 

The cervix is really not a sphincter. Prob- 
ably its entire musculature finds origin in the 
corpus uteri. Systole and diastole of the cer- 
vix is, then, identical with that of the corpus, 
only slightly later in time. It is contended, 
though, that the cervix has the properties of a 
sphincter, and that is the important thing, 
after all. 

The object of this paper is not to attempt 
an explanation which will finally decide the 
wondrous mechanism of the cervix uteri, nor 
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to evolve a panacea for all its ills. It is hoped 
merely that a little more consideration will be 
accorded an organ the treatment of which as 
observed in hospitals in over half a continent, 
borders on abuse. The cervix is in a position 
remarkably strategic. It is the gateway to the 
citadel, the barrier between the aseptic and 
the ever septic, the dividing line between 
things mundane and the great unknown. It 
accepts or rejects the morbid bacteria or the 
vital sperm seemingly at will. The ovum is 
not fertilized, or, if it is, the uterus is unable 
to carry the conception on to maturity. 
Should we not emphasize again the remark- 
able position it holds, and the part it plays 
in the female genital tract. It is only through 
such knowledge that we acquire the proper 
reverence and through it the proper attitude. 
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REPORT OF A CASE WITH REVIEW OF THE LITERATURE 


By J. C. BUNTEN, M.D., F.A.C.S., Aucusta, Kansas 


which requires consideration owing to 
the fact that in the last few years the 
condition is being found with increasing fre- 
quency. This increase is probably due almost 
entirely to the better diagnostic methods and 
the more universal pathological study of both 
gross and microscopical, myomatous growths 
of the uterus after operation. While I may 
repeat some of the statements of other writers, 
the subject is of sufficient importance to 
warrant the repetition. 
In regard to terminology the following 
names have been used to designate this type 
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of tumor: sarcoma, myosarcoma, leiomyosar- 
coma, myoma malignum, malignant leiomyo- 
blastoma, malignant leiomyoma, and malig- 
nant myoma. I am of the opinion that sar- 
coma or myosarcoma would be the more 
appropriate name. 

Uterine sarcoma was first described by C. 
Mayer in 1860 and later confirmed by Vir- 
chow in 1867. In 1867 G. Veit devoted a por- 
tion of a chapter in his work upon diseases of 
women to the affection, describing 3 cases of 
his own, including 1 case of sarcoma of the 
cervix which is the first on record. In the 
next 5 years a number of cases were reported 
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in Germany. In 1894 Williams wrote an 
excellent article on the subject, collecting all 
the reported cases up to that time, number- 
ing 144. In April, 1923, Mason again re- 
viewed the literature in a very interesting 
article. Between 1894 and 1923 about 200 
cases were reported. From the date of Ma- 
son’s article to the present time I find 9 cases 
reported, including 1 of my own. This makes 
a total of 353 cases in the literature. 

The etiology of sarcoma is at present un- 
known so there is little to say on this topic. 
Statistics show the average age of patients 
with very malignant tumors to be 50 years, 
and all other types of cancer 40!% years. In 
the United States in 1916, 23.4 per cent of all 
deaths in women was due to malignant tu- 
mors of the uterus. These were mostly cancer. 

Zacherl states that the proportion of non- 
epithelial malignant tumors of the uterus to 
carcinoma is 1 to 40. Evans from the Mayo 
Clinic records for the period from 1910 to 
1918, 22 borderline and malignant, non- 
epithelial tumors of the uterus while there 
were 873 carcinomata for the same period, 
which is the same proportion as that stated 
by Zacherl. 

Sarcomata of the uterus may be divided 
into three groups: (1) those originating in 
the mucosa; (2) those originating in the 
parenchyma; (3) those originating from the 
cervix. 

From Knott’s study of 118 cases, 33 were 
of the first class, 46 of the second class, and 
29 of the third class. A question of impor- 
tance is, do sarcomata originate from pre- 
existing fibroids? Most observers seem to 
believe they do. Maroney states that diag- 
nosis must be a matter of individual interpre- 
tation in suspicious cases. A composite pic- 
ture of characteristics as presented by several 
authorities includes the following points: 

1. Increase in size of tumor cells, as com- 
pared with normal muscle or benign muscle 
tumor cells. 

2. Shorter and plumper cells with nuclei 
more nearly oval than normal muscle or 
benign muscle tumor cells; rounded and 
“vesicular’’ nuclei. 

3. Inequality in size and irregularity in 
shape and arrangement of the cells. 
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4. Lack of differentiation of the cells. 

5. Unequal staining of nuclei, and deeply 
staining nuclei. 

6. Presence of immense cells (protoplasmic 
plaques) with hyperchromatic, single, or 
multiple nuclei (giant cells). 

7. Presence of mitotic figures, typical and 
atypical. 

8. Decrease or absence of stroma fibers 
between the cells. 

9g. Thinness or absence of vessel walls. 

Kelly and Cullen seem to place definite de- 
pendence on inequality in the size and in- 
crease in the size of the tumor cells, and do 
not look upon the presence of mitosis as 
essential to the diagnosis of malignancy in 
these tumors. 

Ewing says the round cell and the giant 
cell are the most malignant. Proper and 
Simpson agree, and state that in doubtful 
cases the absence of mitotic figures is a 
critcrion of a benign tumor. Mallory be- 
lieves the presence of mitotic figures is 
definite indication of malignancy. 

Evans stated that of the 72 cases reviewed 
at the Mayo Clinic, the number of mitotic 
figures present was in direct proportion to the 
malignancy of the growth. In 13 cases mitosis 
was a very common finding, averaging 2,200 
to 12,000 mitotic figures for each cubic milli- 
meter. Eleven of these patients were known 
to have had recurrence within 18 months. In 
II cases mitotic figures ran from 200 to 800 
for each cubic millimeter, and in the remaining 
48 cases few or none were found. In both of 
the latter groups the end-results were excel- 
lent and as far as Evans was able to deter- 
mine, there had been no recurrences. Masson 
states that there is no doubt that mitotic 
figures are a common finding in the more 
malignant types of sarcoma. 

I am sure that when we consider the pro- 
portion of myomata that are malignant we 
will find that a more careful study of these 
tumors after removal is essential. From the 
following statistics one can safely state that 
in about 2 per cent of all myomata malignant 
changes take place. Sarcomata of the endome- 
trium constitute about one-third of uterine 
sarcomata. Sarcoma of the wall occurs either 
in the myometrium (mural) or more often in a 
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fibroid. Noble claims that 2 per cent of all 
fibroids show malignant changes, which 
agrees with the above table. Melanotic sar- 
coma is never primary in the uterus. 

It is interesting to note the occurrence of 
combined tumors, that is, a sarcoma and a 
carcinoma in the uterus of the same case. 
Moise states that the combined tumors are 
rare. Virchow speaks of a carcinomatous de- 
generation of a uterine sarcoma. Palmer 
Findley, in an article in 1905, discussed the 
combined malignant tumors of the female 
genitalia. A more recent article is that of 
R. H. Jaffe in October, 1923, in which he 
states that the combination of sarcomatous 
and carcinomatous tissue may be due to the 
growing of a carcinoma and a sarcoma into 
one another, both of them taking origin in 
different parts of the same organ; or they 
may arise from the same place. The name 
sarcocarcinoma should be used only for this 
latter type of tumor. 

There are three possibilities to explain the 
histogenesis of these tumors: (1) the car- 
cinoma may have been the primary tumor, the 
stroma of which changed into a sarcoma; 
(2) the sarcoma may have been followed by 
the carcinoma; or (3) both tumors may have 
developed at the same time. Most of the 
tumors formerly reported as sarcocarcino- 
mata are surely pure carcinoma with partly 
sarcoma-like appearance of the tumor cells. 

I have found 13 such cases reported in the 
literature, and will mention them as follows: 


Case reported by Jaffe. 

A round cell sarcoma in the mucous membrane of 
the corpus. Underneath this tumor were carcinoma- 
tous cells. (Gebhard.) 

A woman expelled two necrotic tumors the size 
of a man’s fist which were round cell sarcomata. At 
autopsy the cavity of the uterus contained typical 
alveolar carcinoma. (Rabl-Ruckhard.) 

Currettage revealed an alveolar carcinoma and 
2 days later there was expelled a tumor the size of a 
goose-egg, which was a vascular spindle cell sar- 
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coma. There was,also a fibroid and a polyp of the 
corpus and cervix. (Rabl-Ruckhard.) 

A round cell sarcoma of the corpus the size of a 
fist was removed and recurred. There were car- 
cinoma cells in the tumor. (Klein.) 

A sarcomatous polyp of the corpus. Over the re- 
maining surface of the corpus was an alveolar car- 
cinoma. (Emanuel.) 

A sarcomatous polyp in the corpus (round cell). 
In the upper segment of the cervix was an adeno- 
carcinoma. (Von Franque.) 

A spindle cell sarcoma the size of a walnut in the 
corpus. Higher in the fundus was an adenocar- 
cinoma. (E. Opitz.) 

A sarcomatous polyp of the cervix and adeno- 
carcinoma of the corpus. (Amann.) 

Degenerated sarcoma with multiple carcinoma 
growths. (Lagraze.) 

An adenofibroma of the uterus, the upper portion 
of which was carcinoma and the lower portion sar- 
coma. (Ivanoff.) 

Carcinomatous degeneration of a cervical polyp. 
Hysterectomy was followed by a _ sarcomatous 
growth at the base of the broad ligament. (P. 
Findley.) 


I wish also to make mention of the article 
by Taussig in 1914, in which he had reviewed 
the literature up to that time and found that 
out of 141 cases of tumors of the round liga- 
ments, 5 were sarcoma. 


SIGNS AND SYMPTOMS 


From the standpoint of diagnosis there is 
nothing in the history or physical examina- 
tion which makes it possible to suspect 
malignancy except in advanced cases where 
operative cure is hopeless. Distant metastases 
do not seem to occur in these cases. Recur- 
rences are all local. The symptoms are not 
definite. In general they are those of car- 
cinoma. A watery or blood-tinged vaginal 
discharge, bleeding, menorrhagia, and metror- 
rhagia occur in one-half of the cases. Other 
evidences are menorrhagia during the meno- 
pause; pain in the tumor independent of 
menstruation; and an abundant, thin, watery 
discharge after the menopause which does not 
lessen with the progress of the disease. Soft 
masses may escape in large quantities from 
the uterus. In adolescents the youth of the 
patient may be suggestive as myoma in these 
cases would be rare. The uterus is softer and 
less resistant; it increases in size more rapidly 
and to greater degree than with carcinoma. 
Pain is more prominent than in carcinoma. 
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There is possibly more profuse bleeding and 
less breaking down than with carcinoma. 
Metastases are less common, and occur later 
than with carcinoma. Sarcoma is more com- 
mon after than during menstrual life. 


TREATMENT 
The only logical treatment in these cases is 
the early and complete removal of the uterus. 
It is claimed that roentgenotherapy alone has 
given some good results, and there are cases 
which are not good surgical risks in which it 
would be the treatment of choice. However 
in the large majority of cases surgery is 
preferable, especially since the mortality in 

these operations is very low. 


REPORT OF CASE 

Mrs. J. A. T., age 27, white, married, on April 17, 
1921, began to menstruate and continued until the 
26th. She has been feeling a little weak for the last 3 
weeks. The flow started again May 4 and lasted to 
the oth. On May 26 the flow began and continued 
until June 6. September 23 the flow began again 
and continued until October 13. The amount of the 
flow at these times was always quite profuse, with 
moderate leucorrhoea between times. Her last baby 
was born in January, 1921, the flow lasting for six 
weeks following delivery. She has had 7 children, 
one pair of twins. Menses have always been fairly 
regular between pregnancies. She has some swelling 
of the ankles, and occipital headaches. The stomach 
is normal, appetite good. She sleeps fairly well and 
the bowels are regular. The kidneys are normal. 
There is no cough. The past history is negative 
except for the usual diseases of childhood. 

Physical examination revealed a patient some- 
what anemic and weak. The tonsils were not good 
and the teeth were only fair. Lungs and heart were 
normal. The pulse was a little rapid but of good 
quality. The abdomen was negative. Vaginal ex- 
amination revealed an old second degree perineal 
laceration and bilateral cervical laceration. The 
uterus was retroverted and the supports very much 
relaxed. There was a bloody discharge from the 
cervix, no particular tenderness about the tubes or 
ovaries. The fundus of the uterus seemed abnor- 
mally hard and a little irregular. There was slight 
cedema of the legs. The reflexes were normal. The 
urine was straw colored, acid, 1038, no albumen, no 
sugar, microscopically negative. 

A diagnosis of fibroid uterus was made. 

Hysterectomy was performed October 13, 1921. 
The patient made an uneventful recovery and has 
remained well up to the present time. 

Pathological report. In the interior of the fundus 
near one cornu there was a dark colored tumor the 
size of a walnut. The base of this tumor was com- 
posed of what appeared to be a new growth of 
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muscular and fibrous tissue, but the growth does 
not have the ear-marks of fibromyoma tissue, and 
appears to be indefinite in character. 

The superficial part of the mass shows much evi- 
dence of chronic inflammation and considerable 


This is greatest in the neighborhood of the 
hemorrhagic area. and at this place there are 
definite cells, and blood sinuses without walls. This 
is a malignant sarcoma, though undoubtedly in an 
early stage of malignancy. 


erosion. 
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OSTEITIS FIBROSA CYSTICA 


REPORT OF Six CASES 
By J. NEWTON SISK, M.D., Manpison, Wisconsin 


Sect’on on Roentgenology, Jackson Clinic 


r | A\HE writers on osteitis fibrosa cystica 
are in accord that this condition is a 
distinct, benign, central lesion of the 

bone. The uniformly good results obtained by 
conservative surgery in cases of osteitis fi- 
brosa cystica make this an important disease 
to be considered in cases of central bone lesion 
of questionable clinical course. 


HISTORY 


Our knowledge of osteitis fibrosa cystica 
dates back to 1891, when von Recklinghausen 
described in detail a fibrocystic degeneration 
in the long bones, to which disease his name 
has since been attached. Virchow, in 1876, 
described a cyst of the humerus, reporting 
liquefaction of a chondroma as the cause. 
Later Rindfleisch (1886) and Hirschberg 
(1889) described cysts occurring in osteoma- 
lacia. This early material was reported from 
necropsy findings, the X-ray not being used in 
the study of these conditions, according to 
Meyerding, until 1903, when Heineke reported 
its use in his cases. 

The literature on fibrocystic disease is 
comparatively recent, but has been accumu- 
lating rapidly since 1900, the increasing in- 
terest being stimulated largely by the findings 
in X-ray examinations. Contributions to the 
recent literature have been made by Beck, 
Murphy, Muller, Silver, Freiberg, Ashhurst, 
Brown, DeCourcy, Bloodgood, Barrie, Percy, 
Platou, Lotsch, Landon, Boyd, Bullowa, 
Meyerding, and several others. In volume, 
the work of Bloodgood exceeds that of the 
others. 

Although the distribution of cases does not 
observe any geographical limits, the reports 
of Brown, Elmslie, Landon, Davies, Boyd, and 
other European contemporaries lead to the 
conclusion that the occurrence of osteitis 
fibrosa cystica has been less frequently ob- 
served on the other side of the Atlantic than in 
America. 


Osteitis fibrosa cystica is most commonly 
recognized as a local disease, but it may be 
general. Ashhurst, Bloodgood, and Meyer- 
ding report cases in which the lesions were lo- 
cated in more than one bone. The most com- 
mon sites for the local lesions are the femur, 
humerus, and tibia, in the ratio, according to 
Meyerding, of 6:5:3. Thus far, no case has 
been reported in which the ribs or skull were 
involved. Potts and Hatton, and Galvin each 
reported one case in which the lesion was 
located in the mandible. Bloodgood’s case, 
in which the focus was in the spinous process 
of a vertebra, is the only one reported with 
involvement of any part of the vertebral 
column (6). 

ETIOLOGY 

The earliest idea (von Recklinghausen) was 
that the process is basically an inflammatory 
condition; that is, a chronic productive in- 
flammation, whereby fibrous tissue is sub- 
stituted for bone structure. While it may rest 
on an inflammatory basis in its early etiology, 
the lesion at operation shows none of the 
accepted signs of inflammation. According to 
Ewing, Rehn, and several other able patholo- 
gists continue to base their conclusions on this 
hypothesis of inflammatory origin. In an 
effort to work out the etiology some men have 
been led, by the evidence of the malacia, to 
attempt to show a relation between von 
Recklinghausen’s disease and Paget’s disease 
in the adult, and rickets in children. While 
these conditions unquestionably have in com- 
mon some fundamental change in calcium 
metabolism, some similarity in deformity and 
radiographic appearance, plausible evidence 
linking the causes of these malacias is yet to be 
established. All the theories of endocrine 
dyscrasia in relation to bone metabolism, and 
the presence of a filterable virus, have been 
considered with disappointing results. Trau- 
ma is at present properly considered a most 
conspicuous factor in the etiology. 


482 


PATHOLOGY 


The pathogenesis throughout the course of 
the disease is the picture of metaplasia charac- 
terized by early malacia (osteodystrophia 
juvenilis?). At operation no changes in the 
soft parts are observed grossly when the in- 
cision is made to expose the bone lesion. The 
periosteum is quite easily freed from the bone. 
A gray, almost white cortex is revealed, with 
the appearance of a structure the vitality of 
which is lowered. When the bone surface is 
scratched with a curette, there is not that 
sensation of “dragging back”’ on the curette 
noted in normal bone. The cortex is easily 
crushed. When the bone canopy is pene- 
trated the contents are usually found to be 
fluid, thin or gelatinous, and yellow or reddish 
in color, according to the amount of blood 
present. 

Microscopic evidence of metaplasia has cast 
suspicion on the benignity of the disease. 
Witness the remarks of Bloodgood (5) that in 
almost all of his cases of bone cysts with 
osteitis fibrosa he has found cellular areas with 
spindle cells or round cells. The spindle cells 
are apparently of the connective-tissue type 
which ultimately form fibroblasts and fibrous 
tissue, and the round cells are either osteo- 
blasts which have not yet formed bone, or 
cells which arise from proliferation of the 
endothelial cells of blood vessels. The micro- 
scope shows a tissue made up of cellular fibro- 
blastic framework with delicate bone trabec- 
ule embedded in it, and if the lesion is near 
the epiphysis, a circumscribed area of hyaline 
cartilage may be found, even grossly. The 
finding of hyaline cartilage in these cysts 
probably gave Virchow his basis for conclud- 
ing that osteitis fibrosa cystica resulted from 
liquefaction of a chondroma. Bloodgood (4) 
hints that the finding of the cystic area near 
the epiphysis suggests the likelihood of dis- 
covering cartilage in the lesion; also the 
cartilage is not present in sufficient quantity 
to justify the conclusion of an original carti- 
lage mass. The walls of old lesions are lined 
with a fairly dense connective-tissue mem- 
brane, the fibers of which are concentrically 
arranged and bounded by short strands. No 
true endothelial or epithelial lining is present. 
The fibrils of connective tissue have few 
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nuclei, and only a moderate number of blood 
vessels are seen throughout the fibrous portion 


of the mass. Some areas are infiltrated with 
round cells and resemble granulation tissue 
which may be confused microscopically with 
small round cell sarcoma. Resorption of 
marrow and bone goes on with this new forma- 
tion, differing from the normal in that osteo- 
clastic giant cells often remain and may gather 
in clumps. Perhaps because of some defect in 
calcium deposit, the usual course is that the 
tissue remains in the osteoid stage instead of 
going on to form normal bone. True ma- 
lacia occurs. In patients who recover spon- 
taneously, or who recover after non-surgical 
treatment, as has been reported (7), or those 
in whom the bone structure appears normal 
in the X-ray examination after a long period, 
the probable defect with respect to calcium 
metabolism has been corrected, and the bone- 
forming process has resumed its normal func- 
tion. 
DIAGNOSIS 

The result of X-ray examination, while un- 
supported, is not conclusive, yet it is reason- 
ably characteristic, and is the most reliable 
aid to diagnosis. Murphy (25), as early as 
1913, remarked that in cases of fibrocystic 
disease, the diagnosis may as well be made by 
X-ray examination as with the microscope. 
As a matter of common experience, the sur- 
geon who depends upon frozen sections for 
diagnosis in bone tumors of central origin will 
come to grief. For example, in a number of 
Bloodgood’s reported cases in which tissue 
was sent to the laboratory for study, a diag- 
nosis of sarcoma was made from the frozen 
section, while further study and the patient’s 
clinical course showed the lesion to be benign. 
The basis of the primary report was presum- 
ably the misinterpretation of metaplastic 
forms for those of malignancy. 

Acute bone lesions with definite etiology 
give little difficulty in diagnosis and are not 
considered in this discussion. The central 
bone tumors with cyst formation to be con- 
sidered in making a presumptive diagnosis are 
osteitis fibrosa cystica, giant-cell sarcoma, 
myxoma, chondroma, and sarcoma. These 
are eliminated by the rules of probability, 
the clinical facts, and X-ray findings. The 
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pre-operative findings are of no value in 
deciding the consistency of the lesion, whether 
liquid, solid, or lined with a membrane, but 
that is not essentially important. Reliable 
pre-operative evidence enables the surgeon to 
make a presumptive estimate of how extensive 
his work is going to be, and to make a reason- 
able prognosis concerning the benefit the 
patient will gain from an operation. 

Myxoma and chondroma of bone are equally 
rare, comprising together about 8 per cent of 
all central bone tumors. Although the site of 
predilection is the bones of the hands or feet, 
other bones may be affected. Ewing writes 
with regard to chondroma: “The X-ray shows 
osteoporosis of the ends of the bones, and 
often a cystic appearance, while the compact 
bone of the ends of the shaft may be very 
deficient. At various points, usually about 
the joints, the multiple outgrowths appear. 
The structure shows a persistence and over- 
growth of poorly ossified or calcified cartilage, 
in which the cells are irregular in size and form 
(Carmen, Fisher). The ordinary epiphyseal 
line is irregular or obliterated.”” The central 
myxoma absorbs the shaft and periosteum 
and invades the soft tissues. Osteitis fibrosa 
cystica does not manifest itself by any change 
in periosteum as a rule, and never reveals more 
than slight thickening, the structural change 
being confined within the cortex of the shaft. 
The lesion is more often metaphyseal, and is 
never epiphyseal. 

Between osteitis fibrosa cystica and giant 
cell sarcoma the difference can as easily be 
shown by the X-ray as with the microscope. 
Some points of diagnostic importance in this 
particular are: the longitudinal extent of en- 
largement of the shaft is more limited in giant 
cell sarcoma, and the distention is greater. 
In giant cell sarcoma there is usually no bow- 
ing of the shaft; in osteitis fibrosa cystica bow- 
ing is common. The cystic pockets in osteitis 
fibrosa cystica are separated by trabecule of 
compact bone and are clean cut, differing in 
this respect from sarcoma. The surrounding 
tissue is not involved in osteitis fibrosa cystica. 

The onset and length of the history and the 
frequency of occurrence are a valuable help in 
differentiating osteitis fibrosa cystica and 
giant cell sarcoma. Osteitis fibrosa cystica is 


the most common non-malignant lesion of 
bone (26). Its onset is usually in childhood, 
while in giant cell sarcoma the onset is usually 
after 20 years of age. A few cases have been 
reported with an earlier history, yet there are 
still fewer cases of osteitis fibrosa cystica with 
a history of onset after 20 years. Pain may 
not be severe in giant cell sarcoma but is 
usually present, and swelling generally occurs 
sometime after the appearance of pain; in 
osteitis fibrosa cystica, pain is not a conspicu- 
ous feature, unless there has been a fracture. 
Pathological fracture is common in osteitis 
fibrosa cystica, less so in giant cell sarcoma. 
The more malignant central sarcoma is at 
once recognized by its late history, its destruc- 
tion of the cortex, involvement of the perios- 
teum and surrounding tissue, and the parch- 
ment crackle elicited on palpation of the tu- 
mor. Expansion oftheshaftasshown by X-ray 
examination of the benign giant cell sarcoma 
is missing in the malignant type (16). 

Next to the roentgenologic picture in point 
of diagnostic importance stands the clinical 
picture of osteitis fibrosa cystica, which, in 
most cases, is uniform and of long duration. 
The onset is in early life. There is usually 
history of trauma, swelling, and perhaps de- 
formity. Pain, if present, is rarely severe at 
any time, and disability is not noted, unless 
there is a fracture. Pathological fracture is 
common, frequently recurrent, and is the turn 
of affairs that usually leads to discovery of the 
disease. 

TREATMENT 

In the treatment of osteitis fibrosa cystica, 
the greatest economy of time is served by 
conservative surgery at the time the lesion is 
discovered. If the patient is confined to bed 
many months, some of these lesions heal spon- 
taneously, as was suggested by Bloodgood (7) 
recently. The uniform success obtained by 
surgery, with a comparatively short con- 
valescent period, however, argues against the 
justice of so liberal a disposition of the pa- 
tient’s time by the attending surgeon, even if 
the indications for this watchful waiting treat- 
ment are present. If the cystic area is small, 
it is sufficient to expose the tumor, break 
through the thin canopy, and thoroughly 
clean out all soft tissue with a curette. Follow- 
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ing this procedure the tumor stops its growth, 
just as do benign cysts of other tissue when 
their contents are evacuated and the cystic 
capsule is removed. The cortical canopy 
should be crushed in, and if bone chips are 
introduced into the cavity, healing is prob- 
ably hastened, as in Case 6 herein reported. 
These chips are easily obtained with a tre- 
phine from the surrounding normal bone. 
Beck’s paste is contra-indicated in these cases, 
_as it forms an unabsorbable irritant. The 
Moorhof bone plug is also of little use in such 
cases; moreover, the difficulties attending its 
application argue against its employment. If 
proper precautions are taken to prevent in- 
fection, the average lesion will heal by primary 
union. The time for new bone to fill the cavity 
compactly is not great, one to three and one- 
half months, depending on the extent of the 
lesion. If the lesion is unusually extensive and 
there is a desire to correct or prevent deform- 
ity, much aid may be necessary to insure a 
useful member. To accomplish this it is fre- 
quently necessary to introduce an implant 
from the tibia, as was done in our Cases 1, 2, 
and 3. It is important to take this implant 
from the tibia of the unaffected leg when the 
lesion is in the lower extremity, as a Buck’s 
extension, necessary to prevent the displace- 
ment or destruction of the implant by muscu- 
lar contraction, must not be applied over the 
skin wounds. Except in cases of extensive in- 
volvement or deformity, efforts at plastic 
surgery are not indicated. In Case 4 no other 
operative procedure was employed than re- 
moval of the tumor in toto; a cast was applied 
as a precaution, since the patient was going 
from under our care. A criticism against 
curetting these lesions is made by DeCourcy 
on account of the difficulty in ruling out sar- 
coma. Sarcoma with a history of as long dura- 
tion as that presented in cases of osteitis 
fibrosa cystica would have a rather typical 


picture. 
REPORT OF CASES 


Cases 1, 2, and 3 are presented because of 
their characteristic clinical histories of bone 
cyst and because of the excellent surgical 
results obtained. 


CASE 1, No. 45904. F. P., a schoolboy, age 14 
years, came to the Jackson Clinic September 2r1, 


1916, on account of pain and disability in the right 
hip fcllowing a fall the previous day. There was 
some swelling in the right thigh, pain on manipula- 
tion, and crepitation could be felt. There was an 
elevation of temperature. 

X-ray examination revealed a pathological fracture 
immediately below the trochanters, also a central 
fibrocystic degeneration of the upper third, charac- 
teristic of osteitis fibrosa cystica (Fig. 1). Other 
laboratory examinations were negative. 

It is important to note that in 1914 the patient 
noticed slight pain in his hip on walking. At that 
time, also, there was some elevation of temperature; 
but there was no history of trauma, and the general 
health was good. 

The patient was operated on September 22, 1916. 
A lateral incision beginning immediately below the 
greater trochanter and extending downward 24 
centimeters exposed a normal periosteum. This was 
incised and easily stripped ftom the cortex, which 
was grayish white and quite brittle. Scratching with 
a curette did not give the sensation of normal bone. 
The lateral aspect of the canopy was removed above 
and below the fracture, which was immediately 
below the proximal limits of the fibrocystic change. 
The contents of the numerous cystic areas was scanty 
(there was some evidence of hemorrhage at the site 
of fracture) and of a thick fluid consistency, rather 
reddish yellow in color. There was abundant evi- 
dence of a fibrous membrane in the vacuolated upper 
third, which led the surgeon to confirm the opinion of 
the roentgenologist that this was a case of osteitis 
fibrosa cystica. After the cavity had been thoroughly 
cleaned with the curette, an inlay graft 18 centi- 
meters long was placed in a lateral groove uniting the 
upper and lower fragments. A cast, with extension 
to prevent destruction of the inlay by muscular 
contraction, was applied and kept on for 4 weeks. 
Dressings were applied through a window in the cast 
for 2 weeks until the wound had healed by first 
intention. The cast was changed twice, being dis- 
continued at the end of the ninth week when union 
appeared to be good. The recovery was complete. 

An X-ray examination in 1924, 8 years after opera- 
tion, revealed a femur, the bone structure of which 
varies not at all from the normal (Fig. 2). There 
exists only a slight coxa valga to suggest that the 
femur has ever been other than normal. 

CASE 2, No. 4600. R. M., a schoolboy, age 15, 
came to the Clinic September 23, 1916, complaining 
of disability of the right arm. On the previous day 
while playing baseball he was in the act of making a 
long throw when he heard something snap, after 
which he was unable to raise his right arm, or put it 
behind his back. There was some swelling and pain, 
and on manipulation, crepitation could be felt in the 
upper third of the right humerus. 

Clinically, a diagnosis of pathological fracture was 
made. X-ray examination warranted a conclusive 
diagnosis of osteitis fibrosa cystica (Fig. 3). 

The boy was admitted to the hospital the following 
day. The lateral aspect of the arm was laid open, 
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Fig. 1 (left). Case 1. Osteitis fibrosa cystica of upper 
third of femur; before operation. 


Fig. 2. Case 1. Roentgenogram taken 8 


years 
after operation. 
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lig. 3 (left). Case 2. Osteitis fibrosa cystica of upper 
on, 


third of humerus; before operation. 
lig. 4. Case 2. Patient 7 years after operation. 


Fig. 5 (left). Case 3. Osteitis fibrosa cystica of upper 
third of humerus; before operation. 
Fig. 6. Case 3. Patient 4 years after surgical repair. 
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Fig. 7 (left). Case 4. Localized osteitis fibrosa cys- 
tica of medial aspect of proximal end of tibia. 
Fig. 8. Case 4. Lateral view of patient in Figure 7. 


the incision revealing a gray, vitiated cortex which 
crushed easily. The contents of the cystic area was 
gelatinous and, at the site of the fracture, consider- 
ably blood-streaked due to hemorrhage. The con- 
tents were removed with a curette. A definite fibrous 
membrane lined the numerous cystic spaces. A long 
bone graft from the fibula was laid into the groove, 
uniting the fragments of the humerus. A cast, in 
which a window was cut for dressing, was applied 
to the arm and chest. Extension was applied by 
weights and pulleys to counteract muscular con- 
traction. At the end of 2 weeks the incision was 
healed. Six weeks later callus was laid down along 
the entire transplant, but a new cast was applied for 
an additional 4 weeks. At the end of 6 months from 
the time of operation good function was restored in 
the member. 

In 1923, 7 years after operation, the X-ray exami- 
nation showed a humerus with slight deformity as to 
shape, otherwise normal (Fig. 4). 

CasE 3, No. 33296. Miss E. K., age 12, was 
brought to the Jackson Clinic October 2, 1919. The 
chief complaint was partial paralysis of the right 
arm following an injury 4 days previously. The 
history dated from 1911 when the patient was 2 years 
old. She had fallen and injured the right shoulder 
after which she had been unable to raise her arm over 
her head or put it behind her back for a few days. 
During the 2 years preceding her first visit to the 
Clinic, she had fallen at play four or five times, in- 
juring the right shoulder. After each of these in- 
juries she had suffered a partial paralysis of the 


arm. 
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On examination the right shoulder was noted to be 
swollen, tender, and painful on manipulation. Crep- 
itation could be felt at the upper third of the humer- 
us. A clinical diagnosis was made of bone cyst with 
recurrent fracture. X-ray examination confirmed 
the clinical findings and led to a diagnosis of osteitis 
fibrosa cystica of the upper third of the right humer- 
us (Fig. 5). 

The patient entered the hospital October 23, 1919. 
The following day the arm was opened with a lateral 
incision at the upper third. The cystic area was 
curetted, and an Albee “‘inlay-graft” from the tibia 
was inserted. The patient apparently recovered and 
was discharged from the hospital after 5 weeks. 

An X-ray examination 4 years after surgical re- 
pair showed a practically normal humerus (Fig. 6). 
Close inspection revealed no deformity and there was 
no limitation of function. 

CasE 4, No. 30635. The principal interest in this 
case is the occurrence of early osteitis fibrosa cystica 
with chronic osteomyelitis in a different and remote 
member. 

Miss M. P., age 16, came to the Jackson Clinic 
May 7, 1921. She had had pneumonia at 3 years of age 
and rheumatic fever at 15. Her chief complaint was 
chronic pain, swelling, and disability of the left foot 
of 14 years’ duration. The foot had been lanced 
when she was 6, 11, and 14 years old. A large 
amount of pus had been removed each time, after 
which procedure the member had apparently healed, 
but each time had become swollen and painful again 
in about 6 months. 

Besides a low grade inflammatory condition of the 
left foot, physical examination revealed a slight 
asymmetry on the lateral aspect of the right leg 
immediately below the knee. On palpation, this 
area appeared to be a hard, smooth tumor attached 
to the tibia. The tumor was slightly tender to deep 
pressure and had recently given slight pain. There 
was no superficial evidence of an inflammatory con- 
dition at this site, and no history of injury. 

The X-ray examination revealed, besides an osteo- 
myelitis confined to the bones of the foot, a rarefied 
area in the head of the right tibia, resembling a tra- 
beculated cyst (Figs. 7 and 8). Three centimeters 
below the cyst was a small sequestrum and a small 
sinus which did not appear to communicate with the 
cyst. Diagnosis was made of osteitis fibrosa cystica 
in the head of the right tibia complicating an old 
osteomyelitis of the left foot. 

Laboratory examinations at this time showed a 
trace of albumin in the urine, hemoglobin 75 per 
cent, leucocytes 17,650, and a negative Wassermann 
reaction on the blood. 

The patient entered the hospital May 16. Nec- 
rotic foci of osteomyelitis were removed from the 
left foot. Also surgical attention was given to the 
cystic area in the tibia. A semicircular flap was 
turned from over the swelling on the upper end of 
the right tibia exposing a vitiated cortex. A small 
sequestrum, which lay at the lower end of the in- 
cision, was removed. The bone canopy of the cyst 
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Fig. 9 (left). Case 5. Lateral view, osteitis fibrosa cys- 
tica of the bones of the face and skull. An enormous cys- 
tic projection is noted on the front of the face. 


was punctured, the soft material removed, and the 
cavity thoroughly curetted. The margins of the 
cavity were then flattened to meet the soft parts 
and closure was made with plain gut without drain- 
age. Concerning the findings at this site the notes on 
the surgical record read: “‘The cyst is trabeculated 
and lined with a membrane. It does not resemble 
osteomyelitis. There is no apparent tendency to- 
ward bone proliferation and no definite necrosis, but 
there is rather the appearance of a rarefying ostei- 
tis.” 

The curettings from the cyst were submitted to 
Dr. Bunting of the Pathological Department of the 
University of Wisconsin Medical School, and he 
reported. 

“The bone in general shows rarefaction, though 
an occasional trabecula appears thickened. The 
marrow between the trabeculz is in general fatty 
and contains large thin-walled vessels from which 
there has been old and recent hemorrhage (the 
former shown by blood pigment in the phagocytic 
cells). There are some larger hemorrhages in process 
of organization. The wall proper of the cyst consists 
of a fibromyxomatous tissue which does not suggest 
a neoplasm, but rather an atypical inflammatory tis- 
sue or a tissue resulting from organization. There are 
practically no indications of an inflammatory proc- 
ess, as such, in the specimen, and one gains the im- 
pression that hemorrhage might have been the 
primary lesion. This is difficult to establish because 
there have been later hemorrhages into the newly 
formed tissue. The lesion then may have been pri- 
marily inflammatory leading to injury to the vascular 
endothelium and hemorrhages, and the organization 
of these led to covering up the early process.” 
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Fig. 10. Case 5. Postero-anterior view, case 5. Large 
fibrocystic area of density of right maxillary region is 
shown. 


A plaster cast was fitted to the right leg and thigh, 
and hot boric acid packs were applied to the left 
foot. After a week of this treatment the patient was 
allowed to return home with instructions to have the 
cast removed in 3 weeks. At the time of discharge 
the infection in the foot was markedly improved. 

At our request this patient returned for observa- 
tion March 9, 1924. She has had an occasional 
flare-up of osteomyelitis in the left foot, but is in 
good health in all other respects. X-ray examination 
made at this time showed a satisfactory healing of 
the cyst in the tibia. 

CASE 5, No. 33215. Osteitis fibrosa cystica does 
not commonly occur in the flat bones. The principal 
interest in this case lies in the location of the cystic 
process, and in the excellent results obtained from 
surgical treatment. 

Mr. J. G., age 25 years, came to the Jackson Clinic 
November 17, 1922, on account of a marked de- 
formity on the right side of the face. This gave hima 
peculiarly ludicrous appearance, to his great dis- 
comfiture. The history dated from a fall when he was 
3 years of age. An enormous growth had appeared 
soon afterward on his right cheek and had not 
changed in size since that time. No interference with 
breathing had been noted. 

Slight pressure produced some pain. When the 
nose and mouth were examined, slight bulging of the 
lateral wall of the right nasal chamber was observed, 
with a marked intra-oral bulging of the right side of 
the hard palate. The right upper molars were widely 
separated by pressure from the growth. The right 
antrum was opaque to transillumination. 

The report of an X-ray examination (Figs. 9 and 
10) made at this time reads: 
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Fig. rr. Case 5. Lateral view after removal of the facial 
tumor. 


“This case is characterized by the existence of 
three areas of irregularly rarefied bone confined to 
the right side of the face and skull. The area of 
greatest absorption is in the facial bones and is sur- 
rounded by a ring-like periphery of sclerosed bone. 
All areas of absorption, however, are in a greater or 
lesser degree subdivided into vacuoles. In addition 
to the cystic appearance, there is much increase in 
density of adjacent bony structures. Here and there, 
especially in the facial bones the fibrous density is 
accompanied by cystic degeneration and the two 
processes exist apparently in equal degree. After 
the exclusion of lues, giant-celled sarcoma, and 
Paget’s, the diagnosis becomes probably one of 
osteitis fibrosa cystica (von Recklinghausen’s 
disease).”’ 

Examinations of the blood and urine were nega- 
tive. 

The patient entered the hospital November 20, 
1922. Since the desire of the patient was for the 
correction of his facial deformity, no measures were 
taken against the cystic areas in the bones of the 
skull. An incision was made immediately below the 
outer canthus of the right eye extending medially to 
the border of the nose and then downward, dividing 
the upper lip. Skin and muscles were reflected en 
masse. A bony cystic area, 5 by 8 centimeters, in- 
volving the upper right side of the face, was chiseled 
away, and the normal contour of the face was es- 
tablished. Closure was made with drainage. The 
postoperative examination of the tissue removed, 
confirmed the diagnosis of osteitis fibrosa cystica. 

Except for a scar at the site of the incision, there 
is but slight evidence of the former deformity. The 
cosmetic result in this case has justified the measure 
taken. 

CasE 6, No. 38148. Miss R. S., age 8 years, came 
to the Jackson Clinic November 14, 1923. Her chief 
complaint was a limp and pain in the right hip when 
she walked. The patient’s condition had first come 


Fig. 12 (left). Case 6. Localized osteitis fibrosa cystica 
in the proximal end of the right femur; before operation. 

Fig. 13. Case 6. One year after curettement and im 
plantation of bone chips. 


to the attention of the mother in the latter part of 
1922 when a slight limp had been noted on the right 
side. This had gradually become worse, and the child 
had complained of some pain on walking. No his- 
tory of loss of weight, night cries, cough, elevation of 
temperature, or trauma could be elicited. The pa- 
tient’s general health has remained good. 

On the basis of an X-ray examination made else- 
where, October 14, 1923, a diagnosis of tuberculosis 
had been made and a plaster cast had been applied 
at that time. The cast was removed November 3, 
when another X-ray examination was made by the 
same doctor. The lesion had again been called 
tuberculosis of the femur and an operation had been 
advised. 

A physical examination made in this Clinic Novem- 
ber 14, disclosed no other information than slight 
pain on manipulation of the right hip. X-ray exami- 
nation revealed a polycystic condition between the 
trochanters of the right femur which had the char- 
acteristics of a local lesion of osteitis fibrosa cys- 
tica. 

The patient was admitted to the hospital the 
following day. An incision was made over the outer 
aspect of the greater trochanter and carried down- 
ward 15 centimeters. With a trephine the wall of 
the cyst was penetrated and the contents curetted. 
The cortical canopy was then crushed in, and the 
remaining cavity filled with bone chips obtained with 
a trephine from the femur 5 centimeters below the 
cavity. The periosteum was closed separately, then 
the soft parts, without drainage. A cast applied to 
the right hip and pelvis was left on for 4 weeks. The 
surgeon reported the cyst to have had a membra- 
nous lining, with other characteristics of cystic ostei- 
tis fibrosa. 
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The patient has been kept under observation; the 
last X-ray examination October 10, 1924, showed a 
satisfactory course. 


SUMMARY 

1. Osteitis fibrosa cystica is a distinct, be- 
nign, central bone disease, the history of 
which has been developed since 1891. 

2. The etiology is not definitely known 
but trauma appears to be a common factor 
at the time of diagnosis. 

3. The pathogenesis appears to be that of 
metaplasia and early malacia. 

4. Diagnosis is made by the X-ray examina- 
tion as first aid, supported by a long history 
with onset in early life, and, if there is no 
fracture, little or no loss of function. Dif- 
ferential diagnosis is to be made between 
osteitis fibrosa cystica and other common 
central bone lesions. Microscopic examina- 
tion of tissue removed is essentially important 
in making a prognosis if the signs of benignity 
or malignancy are definite; otherwise, the 
postoperative clinical course is the only de- 
pendable basis on which to form conclusions. 

5. The treatment is distinctly surgical at 
the time the lesion is recognized. 

6. A review of the cases herewith presented 


supports the conclusions above enumerated. 
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SYSTEMIC BLASTOMYCOSIS 


By CHARLES C. GARR, M.D., F.A.C.S., LExincton, KENTUCKY 


Lexington Clinic 


1894 when both Gilchrist (2) and Busse 

(1) described it. Since then many cases 
have been reported of local blastomycosis but 
few of the systemic type. A. M. Stober (3) has 
made the most comprehensive study of the 
subject and review of the literature of which 
I know and reports one cure. A letter from him 
advised me that there has been no material 
advance in the treatment. 

The following case, referred to an ortho- 
pedic surgeon by a general practitioner, be- 
ginning with symptoms of anything but grave 
import, passing through a long and painful 
course, and ending in death, is reported be- 
cause of the rarity and increasing frequency, 
and because it is one of the less than 50 re- 
ported cases of systemic blastomycosis. 


Mr. W. T., age 45, came to see me on July 21, 
1923, complaining of a rheumatic like pain in the 
metacarpophalangeal joint of the left index finger. 
Two weeks previously this pain began, followed by 
redness and swelling over the joint and over the 
dorsum of the hand. About July 1, 1923, he had a 
nervous breakdown. He became anemic and lost 
14 pounds in weight. Pain of a dull and boring char- 
acter in the finger had gradually gotten worse so 
that he could not sleep at night. He had no other 
complaints except this finger and general weakness 
and loss of his accustomed vigor. 

The mother and father and one sister are living 
and in good health. Two brothers died in infancy— 
cause unknown. 

Patient had measles, mumps, whooping cough and 
chicken pox when a child, inflammatory rheumatism 
17 years ago, influenza in 1918, and in 1919 a middle 
ear infection which was very obstinate and would 
not yield to local treatment but improved and finally 
healed under iodide of potassium. (This was re- 
ported to me by Dr. J. A. Stucky, the otologist who 
treated him.) To my mind this has a distinct bear- 
ing on the onset of the disease. 

There was no history of any venereal trouble. He 
was married and his wife and two children had al- 
ways been well. For 25 years he was a distiller of 
whiskey, coming in contact at all times with yeast 
fungus and since the Prohibition Act he had handled 
tobacco which often has a mold on it. He has never 
lived in a damp or mouldy house. 

Physical examination. His height was 5 feet, 9 
inches; weight, 136 pounds. He was anemic in ap- 


Ts blastomycete has been known since 








pearance, with temperature 99, pulse 80, respira- 
tion 18. Head, neck, chest, and abdomen were 
negative. The metacarpophalangeal joint (left) was 
swollen, red, and very tender to pressure, the mo- 
tion of the finger causing pain. There was no fluctua- 
tion. No other joint was involved. There was slight 
tenderness over the epitrochlear glands but no axil- 
lary gland enlargement or tenderness. On the left 
side of the face was a pustule characteristic of a small 
infected sebaceous cyst. 

The Wassermann test and urinalysis were nega- 
tive. The white cell count. was 9,000, with 72 per 
cent polymorphonuclear. 

My first impression was that this was an arthritis, 
as in his past history he had a polyarticular arth- 
ritis. In the following few days a focus of infection 
was sought in teeth, tonsils and prostate, but these 
examinations were pathologically negative. The pain 
in the finger became worse and fluctuation became 
evident. Aspiration a few days later gave a thin 
purulent fluid which produced no growth when 
cultured for 48 hours. 

The X-ray examination of the finger showed de- 
struction of the second metacarpal bone (Fig. 1). 

Salicylates and baking were given up to the time 
operation was decided upon. 

On August 22, 1923, an incision was made over 
the second metacarpal bone. The bone was free 
from its periosteum and was lifted out without any 
effort. The site was bathed in purulent fluid with 
caseous appearing material in it. At this time I 
thought this evidently a tuberculous infection. 
Cultures from this, however, produced a growth of 
blastomyces at room temperature but those in the 
incubator did not grow with such rapidity. (See 
report of pathologist and Figures 2 and 3.) The in- 
fection on his cheek which had been opened by him- 
self and was still discharging was then cultured with 
the same laboratory findings. August 24, 1923, the 
hand was much better. There was a small amount 
of discharge. 

He had had night sweats for the past 3 nights. 
Aspirin relieved the pain. August 26, the left epi- 
trochlear gland was swollen and red. He could not 
move over without pain. For the past week he 
had had pain in the first phalanx of the right great 
toe. 

August 30, under gas anesthesia the great toe was 
incised, the first phalanx removed, and the perios- 
teum found filled with thick purulent material. Iodo- 
form packing was used and the left epitrochlear 
gland drained. (Cultures from each showed blas- 
tomyces, Fig. 4.) 

September 1, he complained of pain in the right 
knee. The patella was very sensitive to pressure. 
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Fig. 1 (left). Blastomycotic destruction of first meta- 
carpal bones. 


Fig. 2. Photomicrograph of a primary culture of dis- 
charge from the hand. 


From September to December there was a gradual 
loss of strength, increasing anemia, and progressive 
bone destruction—the left clavicle, the sternum, the 
right metacarpals, the parietal, and occipital bones 
all having small abscess formation. There was some 
improvement in the patella but the pain was never 
relieved. The inferior maxilla was involved which 
markedly interfered with mastication and degluti- 
tion. Skin manifestations appeared one after another 
but never healed. These were small areas 1 to 2 
centimeters in diameter over the face, scalp, and lower 
extremities. The chest was examined repeatedly by 
an internist but always with negative results. There 
was no cough and scarcely enough sputum to use in 
laboratory investigations. No blastomycetes, how- 
ever, were found in the sputum. 

October 5, under gas anesthesia an incision was 
made to relieve pressure over the clavicle, behind the 
right ear, and over the sternum. Positive blastomy- 
cetic cultures from each abscess were obtained. 

There was a gradual increase in the weakness, 
anemia, and number of lesions, and complete loss of 
appetite. It was necessary for him to be kept under 
opiates at all times on account of pain. 

December 24, he became comatose and died De- 
cember 27. 

No post-mortem examination, not even a post- 
mortem X-ray, was permitted. Repeated examina- 
tions of the urine showed only a trace of albumin. 
An unsuccessful effort was made to culture the or- 
ganism from the urine. Blood examinations showed 
a gradual decrease in the hemoglobin and red blood 
cells. On October 14 the hemoglobin was 30 per 
cent, erythrocytes 3,168,000; leucocytes 8,400; small 
lymphocytes 15 per cent; polymorphonuclears 85 
per cent. Positive blood culture was never obtained 
though repeatedly tried. The temperature was 
normal to 100.5 each day with an occasional rise to 
IdI. 


Fig. 3 (left). Photomicrograph of section from clavicle 
showing budding spores. 

Fig. 4. Blastomycosis involving the first phalanx of 
great toe. 


TREATMENT 

Potassium iodide was given in ascending doses 
per orem but nausea and vomiting contra-indicated 
more than 130 grains per day. Sodium iodide (30 
grains), was given intravenously 5 times causing 
chill and fever each time. Neo-arsenobenzol (grams 
.75 Was given intravenously 3 times with no appar- 
ent improvement. 

Local treatment. One per cent copper sulphate 
solution, iodoform gauze, 1 per cent acriflavine solu- 
tion, and 2 per cent mercurochrome were successive- 
ly tried. Acriflavine seemed to keep the wound in a 
more healthy condition than anything else. Bouillon 
filtrate of blastomyces with increasing doses was 
tried subcutaneously but no local or general improve- 
ment was noted. A slight local reaction was noted 
when the larger doses (1 cubic centimeter) were 
given. 

X-ray treatment was tried over the open lesions 
with apparently no change. 

Ordinary diet was given with the addition of 
gelatinized milk but it was difficult to keep an 
appetite with the amount of potassium iodide and 
morphine he was taking. 

The laboratory report is the work of Dr. E. S. 
Maxwell. 

Summary of laboratory findings. The first ma- 
terial submitted to the laboratory ws pus aspirated 
from a lesion over the metacarpal bone of the left 
hand. No bacteria were demonstrated in spreads 
stained by Gram’s method or for acid fast organisms. 
Cultures produced no apparent growth at 37 de- 
grees C. at the end of 3 days. At this time the cul- 
tures were placed at room temperature, and through 
an oversight were not again observed until the end 
of 14 days. At this time all inoculated media (nu- 
trient agar, blood agar, Loefiler’s blood serum and 
glucose bouillon) presented colonies. On the solid 
media the colonies were discrete, dry, light brown in 
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color, and measured about 1 millimeter in diameter. 
Microscopic examination showed spherical cells 
with highly refractile cell walls and slightly granular 
protoplasm. Many cells were budding. The bouillon 
media presented round cotton-like tufts that meas- 
ured about 3 millimeters in diameter. The spores 
of the organisms isolated were about 20 microns in 
diameter. 

At this time material from the toe and elbow were 
available for study and, macerated in potassium 
hydroxide solution, presented typical highly refrac 
tile budding spores. 

Microscopic examination of sections of tissue 
from the hand showed a marked inflammatory re- 
action with necrosis and foreign body giant cells. A 
mistaken diagnosis of tuberculous inflammation was 
first made. After the nature of the lesion was recog- 
nized from the cultures, a restudy of this tissue with 
oil immersion objective showed many budding spores 
similar to that described above. Later blastomyces 
were demonstrated in tissue from clavicle, skull, and 
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other lesions. In the older lesions many very small 
spores were noted. 

Repeated blood cultures with large quantities of 
blood and large quantities of media were negative. 
Blastomyces were never demonstrated in urine or 
sputum. The organisms grew readily on all ordinary 
culture media. On the primary cultures a radiating 
mat of mycelia surrounded each colony at the end of 
the third week. In a few days aerial hypha appeared 
and in time filled the culture tube. In the second 
and third transplants the mycelia appeared earlier, 
and after the third transplant colonies of spores did 
not appear. Subcultures grew readily from cultures 
that have been at room temperature for 12 months, 
although the aerial hypha are not pronounced in the 
recent plants. 
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DEPARTMENT OF TECHNIQUE 


COMBINED SATCHEL 


SURGERY OF FACE, 
By B. F. ALDEN, M.D., F.: 


FYNHE object of this paper is to present a case 
of severe second and third degree burns with 
resulting cicatrization and contracture of 

tissues of face, neck, and thorax, and to describe 

a series of operations to correct the defect, and the 

end-result after 3 years following the extensive 

and complicated adaptation of the satchel handle 
and delayed pedicle graft method which was 
used and described during the World War by 

Gillies and Blair and later by G. B. New of the 

Mayo Clinic, C. C. Coleman, and probably others. 


B. L. U., a female, age 5 years, a native of Kansas, a 
healthy normal child previous to the time of the accident, 
July 4, 1921, was severely burned about the head, face, the 
anterior and lateral cervical region, and the anterior sur 
face of the chest as far down as the level of the umbilicus. 

She was brought to the writer 3 months later, at which 
time the chin was fused to the sternum by firm cicatri 
zation, completely obliterating the anterolateral cervica] 
contour, as illustrated in Figures 1 and 2. A deep unhealed 
ulcer, with cicatrized leathery edges about 5 by 8 inches 
over the anterior aspect of the chest and sternum, was 
closed by Thiersch grafts at the end of the fourth month 
after the injury. 

On January 26, 1922, the first of a series of plastic opera 
tions was begun. The technique is described and the re 
sults are illustrated by a series of photographs taken 
during the progress of the case. 

First operation. January 26, 1922. Ether anesthesia 
was used. Two tubed pedicles 8 inches in length were 
formed from the integument over either scapula, as illus 
trated in Figures 2, 3, and 4. Healing was rapid, so that by 
the end of the third week the area could be sufficiently 
sterilized for further surgical procedure. Figures 3 and 4 
illustrate the condition 3 weeks after the first operation. 

Second operation. February 16, 1922. The integumen 
tary flaps, each 4 by 5 inches in area, on either side of 
dorsum were cut out, leaving the lower end of the tube 
pedicle attached to the superior medial aspect. The flaps 
were lifted from the surrounding tissues, replaced, and 
retained in the original bed, by interrupted silkworm-gut 
and dermal! sutures. 

Figure 5 presents the condition of the delayed pedicle 
graft flaps 10 days after the second operation, just prior to 
the transfer of the flaps to the anterior cervical region. 

Third operation. March 6, 1922. The scar tissue was 
thoroughly removed from the anterior and lateral aspect 
of the lower jaw, the anterior and lateral cervical region, 
and the anterior chest wall, to a line 14 inch below the 
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HANDLE OR 
DELAYED WHOLE SKIN PEDICLE 


AND LARGE 
PLASTIC 


TUBED PEDICLE 
FLAPS IN A CASE OF 
NECK, AND CHEST 


A.C.S., SAN FRANCISCO, CALIFORNIA 


lower margin of the clavicle, disembedding both delayed 
pedicle flaps, swinging them over either shoulder and sutur 
ing them into place in the defect in the neck. The poste 
rior faults resulting from removal of the delayed pedicle 
flaps were readily closed by undermined, sliding flaps, and 
they healed readily. After the semoval of all scar tissue, 
including the cicatrized and shriveled remnants of the 
platysma mycoides, when the head was thrown back and 
the chin lifted, a gaping defect 5 by 8 inches presented. 
The delayed graft flaps were sutured above to the integu 
mentary line of the neck, face, jaw, and chin; below, to scar 
tissue and integument along the inferior border jof the 
clavicle; laterally they were fitted in and sutured to the 
lateral cervical integumentary line and joined together in 
a median line by interrupted dermal sutures. To fit in, 
adapt, and hold the flaps to conform to the contour of the 
neck and to obliterate the dead spaces, loosely tied mat 
tress sutures were sparingly used. A compress of gauze, 
moistened with a weak solution of mercurochrome was 
now applied and held in place with moderate pressure. 
Serum continued to accumulate in pockets beneath flaps 
for several days. These areas were evacuated as they 
formed and drained for a few hours with twisted silkworm 
gut. Within 1 week the flap and wall adhered throughout, 
presenting the appearance, 8 days after operation, shown 
in Figures 6, 7, 8, and 9. No sloughing occurred even at 
the periphery of the flaps. The dark appearance presented 
in the photographs is largely due to the deep staining of 
scarf skin from mercurochrome solution used on com 
presses. 

Fourth operation. April 8, 1922. At this time it was 
found that more vertical shrinkage had occurred in the 
flap than in the horizontal] diameter, resulting in consider 
able down pull on the chin. This was especially noticeable 
in the median vertical scar line of the flaps. The upper or 
proximal end of the tube pedicle was detached and split 
two-thirds of the way along the line of the old scar, toward 
the delayed graft pedicle attachments. The scar line of 
the lower margin of the mandible from the symphysis to 
the angle of the jaw was removed, gaps were widened by 
careful dissection, and the split grafts inlaid and sutured 
in place. The appearance after healing is shown in Figures 
10, 11, 12, 13, 14, 15, and 16. Rapid primary union re 
sulted throughout from this procedure, and after an inter 

val of 17 days the patient was prepared for the fifth opera 
tion. 

Fifth operation. April 25, 1922. The remaining, or dis 
tal attachment of tubed pedicles were detached, split, and 
the same procedure enacted for the posterior upper margin 
of the defect as described in the fourth operation, with the 
result in 2 weeks shown in Figures 17 and 18, and later 
after complete healing in Figures 19 and 20 
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Photographs showing extent of scar at time patient was brought to hospital. 
Figs. 3 and 4. Condition 3 weeks after the first operation. 

Fig. 5. Condition of the delayed pedicle graft flaps 10 days after the second operation. 

Figs. 6 to 9. Condition 8 days after operation. 

Figs. 10 to 16. Condition after healing from fourth operation 





Figs. 1 and 2. 
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Figs. 17 and 18. Condition 2 weeks after fifth operation. 


Figs. 19 and 20. 


Condition later after healing, fifth operation. 


Figs. 21 and 22. Condition in October, 1923, showing considerable keloid formation and contracture 


of the mid-line scar from chin to sternum. 


Figs. 23 to 28. The scars have been excised and the edges of the flaps zigzagged to obtain length at 


the expense of the lateral diameter. 


The patient was then permitted to return to her home 
in Kansas with instructions to return after an interval of a 
year or a year and a half forcorrection of any contractures 
which might occur during the interim. In October, 1923, 
the child was again brought under observation. At that 
time she showed considerable keloid formation and con- 
tracture of the mid-line scar from the chin to the sternum, 
giving the center board appearance shown in Figures 21 
and 22. To a lesser degree the same condition obtained in 
the vertical scars on either side of the neck. These scars 
were excised and the edges of the flaps zigzagged in order 
to obtain length at the expense of the lateral diameter. 
Figures 23, 24, 25, 26, 27, and 28 illustrate how perfectly 
this object was accomplished. The patient has complete 
functional movement of the head, chin, and neck, the nor- 


mal contour and poise of the head and chin are re-estab- 
lished, the skin flaps have remained soft and pliable, the 
color has become almost the same as the skin of the face 
and neck, there has resulted no oedema of any areas in or 
adjacent to implantation field, and sensory nerve function 
to a considerable degree is re-established over the area 
engrafted. To accomplish this result there were in all 72 
square inches of full thickness skin transplanted from the 
scapular region to front of the neck without the loss of any 
appreciable amount of integumental tissue; 20 square 
inches in each delayed flap, or 40 square inches, 16 square 
inches in each tubed pedicle, or 32 square inches. The 
proximal ends of tube pedicles were placed in the most 
advantageous position for shifting flaps, without regard, 
as has been our usual custom, to the vascular supply. 
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Fig. 23a. Zigzag of lateral scars to overcome contrac 
tures. Stains from mercurochrome dressings. 

Fig. 23b (right). Final operation. Zigzag lateral scars. 
Showing result of previous zigzag of median contraction 
cicatrix. 


The delayed flap assures pre-knowledge of viability of 
grafts before the operation for transfer is undertaken. The 
grafts become to a certain extent fixed, and while they are 


flexible and easily adapted tot any surface, they shrink 


much less than do recently dissected flaps. The presence 


of newly formed granulations and capillary blood vessels 
on the under surface of delayed flaps assure a more rapid 
union with the freshly denuded surface upon which they 
are engrafted. 

In this case we were especially fortunate in 
that no mucous surface presented to be covered, 
nor was prosthetic appliance necessary to estab- 
lish plastic contour. 

To mention a few drawbacks met with in cos- 
metic and plastic surgery of this nature, by far 
the most important to the surgeon is the tendency 
to exuberant cicatrization or keloid formation 
along or adjacent to the suture lines, when sub- 
jected to undue tension. Pulling on the scar, 
from whatever cause, must necessarily be pre- 
vented or contracture and deformity will surely 
result. The method of approximation of sub- 
cutaneous edges by eversion, as described in 1923 
by Dorance and Bransfield, is a long stride in the 
right direction for the prevention of exuberant 
scar formation. Overgrowth of hair on surface of 
grafts, as well as the slight difference in texture 
and color, are minor objections to the surgeon, 
but loom large in the mind of the female patient, 
and therefore demand due consideration to the 
end that such defects may be overcome. 
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By JAMES G. MONTGOMERY, M.D., F.A.C.S., Kansas Crry, Missouri 


HE following case is reported for the reason 

that it presents four very interesting fea- 

tures; first, a differential diagnosis of tumors 
of the colon, because the filling defects are char- 
acteristic of an intraluminal growth; second, the 
unusual occurrence of an intussusception of the 
carcinomatous caecum and ascending colon into 
the transverse colon; third, the preparation of an 
apparently inoperable case to withstand a sur- 
gical operation, and fourth, the radical resection 
of the colon under local anesthesia with excellent 
results. 

Mrs. M., age 72 years, began to give marked symptoms 
in May, 1919, characterized by loss of weight and con- 
stipation, alternating with pain in the abdomen as if she 
had taken a severe cathartic, followed by diarrhoea and 
passage of blood and mucus. An epigastric mass was first 
observed in October, 1919. It seemed to vary in size with 
passage of gas and diarrhoea. Her normal weight was 130 
pounds, but in October, 1919, she weighed only 79 pounds. 
She ate very little and was annoyed by more or less constant 
pain in the abdomen. 

Physical examination. The patient is anemic, emaciated, 
weak, walks with difficulty and is confined to bed most of 
the time. Her general physical condition is without interest 
except for the suggestion of malignancy. The abdomen pre 
sents a transverse fullness above the umbilicus that is sausage 
shaped and measures 5 by 3.5 inches in greatest dimensions. 
It is hard and cartilaginous at its distal end, soft and 
doughy proximally, and has a wide range of mobility 
especially in the right abdomen. Intestinal patterns are 
present and there is hyperperistalsis and general ty mpany. 
The blood count shows haemoglobin, 35 per cent; red blood 
cells, 2,320,000; and white blood cells, 9,000. 

Diagnosis. The presence of blood and mucus in the stools 
with tenesmus, increased peristalsis and tympany indi- 
cates a tumor of the large gut. The presence of the tumor 
above the umbilicus suggests that it is located in the 
transverse colon. This supposition is verified by the mo- 
bility of the mass and by the termination of the bismuth 
enema at the distal extremity of this tumor mass (Fig. 1). 
The harder distal extremity, in all probability, is the tumor 
mass itself, while the softer more compressible proximal 
portion a faecal mass retained by the tumor. 

Treatment. The presence of mechanical] obstruction ob- 
viously indicates the operative removal of the mass or 
colostomy. Her general condition is such, however, that 
the likelihood of her surviving an operation is small. 
Operation, therefore, is contingent on the possibility of 
building up her general condition to a point where opera- 
tion will not be unduly hazardous. 

Pre-operative treatment. She was given a high caloric diet 
every 2 hours from 7 a.m. to 10 p.m. The diet consisted 
mainly of milk and cream, eggnogs, egg albumens, creamed 
custards, egg malted milk, etc. Two days preceding the 
operation, water was forced by mouth; she was given /% 


dram of soda in % glass of water every 2 hours from 7 a. m 
to 9 p. m. and was also required to eat as much as possible 
of a pound of glucose stick candy. Her irritable bowel 
prevented the use of a 24 to 48 hour pre-operative procto 
clysis of glucose and soda. Her assimilation was so poor 
and anorexia so extreme, in spite of the forced feeding, 
that she made no gain. Transfusion was then resorted to 
and her blood count indicates the rate of improvement: 

October 7, 1920. Hemoglobin was 35 per cent, red 
blood cells 2,320,00 and white blood cells 9,0co. 

October 8, 1920. She received 600 cubic centimeters of 
blood by the Lindeman method. 





The filling defect produced around the ileo 
cecal valve tumor mass in the transverse colon, by giving 
a bismuth enema. 


Fig. 1. 
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» \Fig. 3. The location ot the 
skin incision and enterostomy 
between the terminal ileum and 
proximal to the splenic flexure 
of the transverse colon. 





Fig. 2. The ileocewcal valve 
and surrounding cauliflower 
growth in the transverse colon, 
also the area of intussusception. 
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Fig. 4. The mass retained by 
a rubber tube through the meso- 
colon, the colon anchored to 
the ileum under the mass and 
in shadow the enterostomy. 
The insert shows wound closure 
around the tumor. 


October 9, 1920. Hemoglobin was 55 per cent, red blood 
cells 3,500,000 and white blood cells 9,000. 

October 10, 1920. She received 650 cubic centimeters of 
blood by the Lindeman method. 

October 11, 1920. Haemoglobin was 60 percent, red blood 
cells 4,000,000, and white blood cells 8,000. 

When this state was reached, operation seemed justified. 
October 12, 1920, the first stage of the operation was per- 
formed. In order to preserve the patient’s physical re- 
sources as much as possible, local anesthesia (1% per cent 
novocain and adrenalin) was elected, preceded by a hypo- 
dermic of morphine. A low epigastric incision was made a 
little to the right of the mid-line. The abdomen was 
opened and the mass was found to be an intussusception 
of a short piece of the ileum, the entire cecum, and ascend- 
ing colon into the transverse colon (Fig. 2). The mesocolon 
was long enough to permit the mass to be delivered upon 
the abdomen. The mesenteric glands and liver were free 
from evidence of metastasis. A lateral anastomosis was 
made between the terminal ileum and transverse colon 
proximal to the splenic flexure by a continuous linen suture 
in the serosa and a Connell inverting suture of plain cat- 
gut. The gastro-enterostomy clamps were used to main- 





2 


tain approximation and control bleeding during the 
suturing (Fig. 3). The growth was then delivered upon 
the abdomen, sliding a 1 inch rubber tubing through the 
mesocolon under the loop of colonic mass. The ileum was 
sutured to the colon under the mass and both to the 
peritoneum by interrupted plain gut sutures (Fig. 4). The 
wound was then closed as tightly as possible without in- 
terfering with the circulation of the tumor mass. The latter 
was covered with strips of sterile vaseline gauze and its 
moisture and warmth maintained by warm saline packs 
which were changed every 4 hours for 6 days. The cir- 
culation during this time remained good and the wound 
completely walled off with no drainage. 

The patient began passing gas and some fecal material, 
October 13, 1920, the day following the operation, showing 
that the anastomosis was patent. Her abdominal pain 
stopped immediately and there was less than usual post- 
operative tympanites. Her maximum postoperative reac- 
tion was: temperature 101 degrees, pulse 120 and respira- 
tion 24. She was given 600 cubic centimeter,of normal 
saline by hypodermoclysis. 

October 14, 1920, the maximum pulse was 108, tempera- 
ture 100 degrees and respiration 20. Liquid nourishment 
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was given every 2 hours. October 15 and 16, 1920, her 
temperature was normal. 

October 17, 1920, 6 days after the primary operation, the 
second stage was performed. The ileum and colon were 
clamped off with large crushing hemostats and the mass 
cut off with an electric cautery. The stumps of ileum and 
colon were inverted with pursestrings of catgut and then 
sutured together (lig. 5). No anwsthetic was employed 
for this stage, but morphia '4 grain should have been given 
as the patient had considerable distress in the back. 

October 28, 1920, 16 days after the operation, the pa- 
tient was walking for the first time in 2 months. 

November 10, 1920, 1 month after the operation, her 
blood count was as follows: hamoglobin 70 per cent, red 
blood cells 4,320,0co. Her gain in weight was 13 pounds. 

Both ends of the gut drained following the amputation 
of the mass, most of the facal material coming from the 
colon. The lumens gradually diminished in size until she 
would go a day or so at a time with no drainage at all, 
then she would have a spontaneous discharge of fluid faecal 
material. 

December 10, 1920, at this point in her progress, she 
was dismissed from the hospital. 

January 18, 1921, she reported a gain in weight of 30 
pounds. 

August 2, 1921, she returned to the hospital with two 
very small fistulous tracts still draining intermittently. 
Her general condition had approximated normal. There 
was no evidence of metastasis and the X-ray showed the 
ileocolonic anastomosis functioning properly. It was then 
thought advisable to close the fistulz. 





The amputation of the tumor mass. The insert shows the inverted stumps 
in final closure. 


Technique of the third stage of the operation. 
Morphine 4 grain and atropine 1/150 grain 
were given hypodermically and followed by gas 
oxygen. 

The skin was incised around the wound and 
the fistula approached from all sides as in a 





Photomicrograph of the tumor showing the 


Fig. 6. 
dense medullary type carcinoma. 
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ventral hernia, the fistulz and infected field being 
isolated by hzmostats on the skin margin. 
Laparotomy tapes were used to protect the outer 
skin margin. The two fistula were close enough 
together so that the final stump was clamped in a 
hemostat as an appendicular stump, cut off, 
carbolized, ligated, and inverted with a double 
chromic gut purse string. The marginal wound 
adhesions were liberated and the usual closure 
was made with catgut in the peritoneum, chromic 
No. 2 in the fascia, silk worm retention sutures 
and the skin with silk. A strip rubber dam drain 
was inserted in the lower angle of the wound, and 
after this was done a moist hot dressing was 
applied. 

August 9, 1921, 7 days after the third stage of 
the operation, she had some serous drainage 
which grew bacillus coli on culture. 

August 18, 1921, she went home in good con- 
dition, with wound closed. 
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January 1922, 1 year and 4 months after the operation, 
the patient reports that she feels quite well and is doing her 
own house work. 

Pathological report. The specimen is composed of the 
cecum in which the growth is located, 4 inches of the 
ileum, the ascending colon and 6 inches of the transverse 
colon and adherent omentum weighing 590 grams. The 
growth involves most of the cecum and all but % inch of 
the tip of the appendix. The cecum is inverted and lies 
in the proximal portion of the transverse colon. The as- 
cending colon (Fig. 2) is haustrated like an accordion bel- 
lows by traction of the growth in the direction of the fecal 
stream. The neoplasm measures 3% by 3 inches in great- 
est dimension, is friable, irregular, looks like a cauliflower 
and has a stenosed ragged ileocacal opening through which 
the fecal stream emptied into the transverse colon. The 
portion of the transverse colon forming the bed of the 
growth is thinned; the serous surface is injected and the 
omentum is adherent. The terminal portion of the ileum 
is not involved by the growth. 

Microscopic section shows a dense medullary type car- 
cinoma (Fig. 6). 

The pathological diagnosis was carcinoma of the cecum 
with intussusception of the cacum and ascending colon 
into the transverse colon. 








SURGERY, GYNECOLOGY AND OBSTETRICS 





CAESAREAN SECTION AFTER THE TEST OF LABOR 


DESCRIPTION OF AUTHOR’S TECHNIQUE 


By H. M. ARMITAGE, M.D., F.A.C.S., CHESTER, PENNSYLVANIA 


Surgeon, Chester Hospital 


/YNHE method of performing caesarean section 
depends upon the stage of labor and the 
complications present in the individual case. 

When the operation can be performed before 
labor begins and the woman is free from infection, 
a short, high incision with the uterus opened in 
the abdomen and hooked out with the forefinger 
will probably remain the operation of choice 
with the majority of surgeons. This operation has 
been termed the “classical cesarean section” but 
it offers two distinct disadvantages in contam- 
inated cases. 

1. The “spill” enters the peritoneal cavity at 
the time the operation is performed. 

2. The infected lochia may seep into the 
uterus wound and into the general peritoneal 
cavity after the operation has been performed. 

The mortality rate should be very low with 
the classical operation under ideal conditions but 
ideal conditions are often absent and the mortality 
rate is not as low as we are led to believe in a 
study of statistics from some of the well organized 
clinics throughout the country. 

E. Holland (5) reported 3,314 caesarean sections 
performed throughout Great Britain from the 
years 1911 to 1920 in which the average mortality 
was 4 per cent; with a mortality of only 1.6 per 
cent in the early uncontaminated cases, but 27 
per cent in the late cases or in those in which 
delivery had been attempted. E. L. King (7) 
reported 117 abdominal caesarean sections at the 
Charity Hospital of New Orleans (excluding the 
Porro cases), in which there were 12 deaths from 
peritonitis, and 2 from sepsis; all these patients 
had vaginal examinations or attempts at delivery 
before operation. Most of the 76 patients re- 
covering had fever, the puerperium being ab- 
solutely afebrile in only 17. 

In studying the cause of death, infection stands 
out as the predominating factor. The atria of 
invasion occurs in exactly one place, the vagina, 
and while it is well known that the infection is in 
direct proportion to the length of time a woman 
has been in labor, rupture of the membranes, the 
number of vaginal examinations, and the at- 
tempts at delivery either manual or instrumental, 
there still remain many women who are sent into 
the hospital for caesarean section after these 
principles have been violated. 








If it is true that most puerperal uteri contain 
pathogenic organisms by the fifth or sixth day, 
the logical deduction would be that the suture 
line offers the most favorable area for invasion of 
the peritoneal cavity. Polak (9) gives the in- 
cidence of pathogenic organisms in the uterus as 
28.8 per cent in uncontaminated cases and 50 per 
cent in cases in which the patient has been 
previously examined. 


TYPES OF OPERATION PERFORMED IN 
CONTAMINATED CASES 


In order to avoid the unjustified risk to the 
mother which is inevitable when the classical 
section is used in contaminated cases, several 
other forms of abdominal delivery have been 
introduced. The extraperitoneal methods which 
have for their object the avoidance of opening 
the peritoneal cavity, were largely developed in 
Europe, because so many women are referred to 
the continental clinics by midwives after many 
examinations. Joerg, as early as 1809, performed 
the extraperitoneal operation by gaining access 
through the flank. He was followed by Selheim 
who pushed the peritoneum from the bladder 
anteriorly, and later by Latzko, who preferred to 
separate the peritoneum upward off the lower 
uterine segment with the bladder forced to one 
side. 

In 1908, Frank (4) of Cologne, operated in con- 
taminated cases by means of a transverse incisior 
with enough separation of the peritoneum from 
the bladder and the anterior surface of the 
uterus for delivery of the child, the parietal 
peritoneum first having been united to the uterine 
peritoneum in order to shut off the peritoneal 
cavity. Doederlein approached the uterus through 
an incision parallel to Poupart’s ligament. The 
true extraperitoneal operation has never been 
widely adopted in this country because of the 
technical difficulties encountered and the liability 
of injuring the bladder or ureter. 

Kroenig (8) advanced the thought that the 
superior results in contaminated cases were not 
due to the fact that the operation was performed 
in an extraperitoneal manner but because the in- 
cision was made in the thin non-contractile lower 
portion of the uterus and hence the wound could 
heal in peace and not be subjected to the tugging 
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and pulling due to the contractions in the thick 
body of the uterus. This muscle grinding actually 
pulls apart the edges of the incision and allows 
infected blood to fill the gaps. The danger of 
rupture of the incision during after-pains is so 
great that Holland in his studies came to the con- 
clusion that the rupture incidence was two and a 
half times greater when catgut was used than 
when silk was used and that silkworm gut was 
the best of all. Many operators using catgut in- 
sist upon the interrupted stitch, feeling that the 
continuous stitch, when used alone, does not ade- 
quately take care of the relaxation due to the un- 
rest of the uterus. Many of the deaths ascribed 
to surgical shock are probably due to rupture of 
the uterine incision. 

Kroenig devised an operation which opened 
the peritoneal cavity by a low longitudinal in- 
cision, separated the bladder from the uterus, 
made a longitudinal incision in the lower part of 
the uterus, emptied the uterus, sutured the 
uterine incision, and covered the incision with 
bladder by suturing the bladder peritoneum 
above the upper aspect of the uterine incision. 

Beck’s (6) technique differs from the Kroenig 
operation in only one respect. An upper flap of 
peritoneum is raised after the bladder is separated. 
After the uterine incision is closed the upper flap 
is sutured down over the upper part of the in- 
cision and the lower flap is brought up over this 
in such a fashion that a double layer of peritoneum 
safeguards the uterine incision. 

De Lee (2) has further modified the operation 
by uniting the fascia between the bladder and 
the uterus as a separate layer and using a suction 
apparatus to empty the uterus. J. C. Hirst and 
Van Dolsen adhere to the Beck technique with 
the modification of a gauze pack across the lower 
part of the abdominal cavity for protection against 
the infected “spill.” 


DISADVANTAGES OF LOW OPERATION 


The low operation as ordinarily performed is 
more difficult technically than the classical opera- 
tion and requires a longer time. 

The patient must be well advanced in labor; 
but she generally is, or the surgeon would hardly 
consider this type of operation. With the excep- 
tion of the Hirst and Van Dolsen operation where 
gauze is used as a pack, no adequate protection 
has been given to the general peritoneal cavity 
against the infected “spill,” although the opera- 
tion adequately safeguards against infection 
spreading through the incision. 

The opponents to the low operation have based 
their arguments upon the fact that during the 


operation infected blood and liquor amnii find 
their way into the peritoneal cavity with all the 
methods thus far devised. 

Paddock, Heaney, and Holmes believe that 
there is as much danger of the “spill” getting 
into the peritoneal cavity in the low operation 
as in the classical operation. Paddock substan- 
tiates his assertions by statistics and personal 
observations. : 

The opponents also quote Munro Kerr as 
saying 25 years ago that the one advantage of the 
Fritsch incision was that it was farthest removed 
from the potentially infected cervix. 


METHODS DEVISED FOR OVERCOMING 
DISADVANTAGES 


Those who are enthusiastic over the advantages 
of the low operation quote Munro Kerr (6) as 
saying at a later period in his life that healing in 
the cervix is better than in the fundus because 
active involution and fatty degeneration of the 
uterine wall defeat the healing power of the 
tissues. 

The methods devised for protecting the peri- 
toneal cavity during the operation are walling off 
with gauze, attaching the visceral to the parietal 
peritoneum, the suction pump, and the method 
about to be described. 

The operation in which gauze is used as a coffer 
dam has been well described by J. Hirst and Van 
Dolsen and their results have been excellent in an 
extended series of cases. 

When the visceral and parietal peritoneum are 
sutured together the uterus often pulls away from 
the abdominal wall, especially when a large child 
is encountered, and the stitches or forceps are 
pulled out, the purpose of the operation thus 
being defeated. Newel has stressed the fact that 
the suture line was not infection proof. My per- 
sonal belief is that unfortunately one secures 
apposition of suture lines rather than an effective 
barrier against the spread of infection. 

The suction pump does not remove all of the 
infected liquor amnii and when the child is de- 
livered a gush of infected fluid comes with it. 

All these methods have given good results as in 
fact have the methods in which no precautions 
have been taken to protect the peritoneal cavity; 
but all the important statistics on the results of 
the low operation have emanated from the large 
obstetrical clinics where refinement of individual 
skill and the adoption of ultramodern principles 
of surgery influence, to a great degree, the low 
mortality rate. 

De Lee and Cornell (3) flatly state that the 
mortality rate of cesarean section is high because 
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the operations are performed by general surgeons 
in most instances. It is absolutely necessary, 
therefore, that any operation which is to be widely 
adopted should not only be one which the general 
surgeon may readily perform but one which will 
afford effectual protection of the peritoneal 
cavity at the time of operation by the less ex- 
perienced man. 

Before describing the operation which we have 
adopted to fulfill these requirements I wish to 
state that absolutely no claim to originality is 
made and the following technique is simply a de- 
tailed description of the various steps which I 
have found to be easy and safe when a general 
surgeon must attempt these operations. 

TECHNIQUE 

The lower uterine segment should be well dis- 
tended since if this has not occurred the uterine 
incision can not be made without extending the 
cut into the body of the uterus. In other words 
the patient should have been in labor a few hours 
so that the cervix is some distance away from the 
bladder. A midline incision from the umbilicus or 
a little above to the symphysis pubis is made. 
The peritoneum is opened. The uterus is even- 
trated out of the incision and the abdominal wall 
closed with clamps or silkworm gut sutures close 
up to the uterus so that it is forced down toward 
the symphysis. Several large flat sponges are 
then spread out over the abdominal wall under 
and to the sides of the uterus or if the incision 
has not been closed tightly, rubber dam is used 
under the sponges. Two sponges are placed in 
the lower angle of the incision on each side. 

It will be noted that up until this time the hand 
of the operator has not become infected by con- 
tact with the contents of the uterus and no harm 
can occur from introducing the sterile gloved hand 
into the peritoneal cavity. A transverse incision 
is made in the peritoneum of the uterus about a 
half inch above the junction of the uterus with 
the bladder. The bladder with the lower peri- 
toneal flap is dissected below and is pushed down 
well toward the vagina. We next make a longi- 
tudinal incision in the center through the muscular 
layers of the uterus. It is probably better to start 
the incision from below so that blood will not 
obliterate the field. 

The membranes are ruptured, the face is rotated 
anteriorly, and the head is delivered with forceps, 
if it is impossible to deliver it with the hand. I 
usually am able to deliver it with the hand. 

The hands and instruments are now infected 
for the first time with the infected contents of 
the uterus. The uterus is crowded down hard 








against the symphysis pubis over which most 
of the drainage flows. Pituitrin is injected into the 
arm, not the body of the uterus. If the placenta 
does not separate spontaneously it is gently re- 
moved from the uterus, care being taken to remove 
all the membranes. If the placenta is hurriedly 
separated hemorrhage is apt to occur. The uter- 
ine wound is then sewed up with No. 2 twenty-day 
catgut, interrupted sutures being used for the 
first layer, the uterine muscle being embraced 
down to but not through the endometrium. 

The second layer is a continuous No. 2 twenty- 
day catgut suture which catches the uterine 
muscle. In the upper part of the wound where 
the muscle is thick enough, we place the inter- 
rupted stitches through the lower third of the 
uterine wall and the continuous stitch through 
the upper two-thirds of the wall. In the lower 
part of the incision the wall is so thin that we 
can not suture in layers and we catch the uterine 
muscle outside of the interrupted stitches and 
bring it over the first row of sutures. The fascia 
between the bladder and uterus can be seen as a 
glistening layer and is always brought over the 
first row of stitches by means of the second line 
of sutures, the needle biting into the fascia and 
muscle with each suture. We have never sewed 
the fascia as a separate layer, feeling that stronger 
union is attained by the above method. 

We formerly used interrupted sutures for both 
layers as we always do in the classical cesarean, 
but now use one layer of continuous sutures be- 
cause the lower segment is at rest and is not apt 
to snap the continuous suture as could readily 
occur with the tugging and grinding which occurs 
during healing in the body of the uterus. If the 
incision is carried up into the body of the uterus 
on account of a large child, great care should be 
used to place the interrupted sutures close together 
because the motion in the upper uterine segment is 
different from that in the lower and a seesawing 
movement is set up which may actually pull the 
edges apart if reliance is placed upon a continuous 
suture alone. 

Another point to be considered by one un- 
accustomed to this operation is that it is easy to 
overlook an opening in the lower angle of the 
incision after one has apparently sutured the entire 
wound. We overcome this by not cutting the 
lower interrupted stitches and pulling the incision 
well out from under the bladder in order that the 
wound may be inspected. 

The upper peritoneal flap, if there is one, 1s 
now tacked down over the upper part of the 
incision by a few interrupted catgut stitches. The 
lower peritoneal flap is brought up over the upper 
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limits of the longitudinal incision and stitched 
with a continuous suture of catgut. The uterus 
which has been covered with a warm sponge is 
now cleansed with sponges wet with warm saline 
solution, the pads behind the uterus are removed, 
and the abdominal wall cleansed. The operator 
and assistant now leave the table while a second 
assistant, who has up to this time not assisted at 
the operation, removes the clamps and replaces 
the uterus in the abdomen. Clean towels are 
placed about the incision. The surgeon and nurse 
change their gloves and gowns. A fresh set of 
instruments are then used to close the abdominal 
incision, with the second assistant acting as first 
assistant. By this method the “spill” is prevented 
from entering the peritoneal cavity in an effectual 
manner, there is no danger of the peritoneal cavity 
becoming infected from either dirty gloves or 
instruments, and the operation is easy to perform. 


RESULTS OF OPERATION 


The number of cesarean sections that I have 
performed totals 52 at the present time. These 
represent unselected cases, in a large number of 
which there had been interference before opera- 
tion. In the early cases attempts were usually 
made to deliver the child with instruments, and 
when it was impossible, a caesarean was decided 
upon. The classical caesarean was performed until 
1920 but it was felt that the risk was too great 
in the class of cases upon which we were called to 
operate. There were 6 maternal deaths in the 
whole series, 5 prior to 1920 and 1 death in 31 
operations since 1920, when the technique which 
has been described was first adopted. The 1 
woman who died had had many vaginal examina- 
tions, and ruptured membranes, the uterus and 
contents were infected so badly that a hyster- 
ectomy was performed, and she died in the third 
week from blood infection. 

Of the 5 deaths before 1920, 2 were from 
peritonitis (postmortem examinations were held 
in both cases), 1 was from hemorrhage from the 
uterus on the fourteenth day (postmortem ex- 
amination revealed no peritonitis, a healed uter- 
ine wound, and a uterus filled with débris), 1 
from eclampsia 2 weeks after operation, and 1 
patient died on the table as the skin sutures were 
being tied. The last death was ascribed to 
pulmonary embolism although there was no 
postmortem examination. 

Two deaths in 21 cases were directly attributed 
to peritonitis. Thus it will be seen that, in my 
hands at least, the classical caesarean carried a 
very grave maternal risk in infected or potentially 
infected cases. 


The low operation, performed as described, has 
evidently lowered the mortality, although too few 
operations have been performed to positively 
prove this assertion. 

I am quite convinced that the technique and 
not a more careful selection of cases during the 
last few years has been responsible for the lower 
death rate in the 31 cases since 1920. 

The following cases will at once show the 
serious types upon which we have been in the 
habit of performing the operation outlined. 


CASE REPORTS 


The operations in these cases were all performed 
by H. M. Armitage and F. R. Nothnagle. 


A. G., 1921, had been in labor for 3 days. The mem- 
branes were ruptured and many vaginal examinations had 
been made. A low cesarean operation by the author’s 
technique was done. There was some slight infection of 
the wound but no symptom of general infection. The 
patient recovered. 

H. M., 1921, with rachitic pelvis, had been in labor 24 
hours. Forceps had been used. She entered the hospital 
with a temperature of 100 degrees F. A low caesarean by 
the author’s technique was done. The temperature was 
febrile for about a week. Patient recovered. 

H. E., 1922, was in labor 19 hours. The membranes 
were ruptured and many vaginal examinations had been 
made before she entered the hospital. She had had 1 child 
16 years previously, the delivery being very difficult. The 
head was not engaged. A low cesarean section was done, 
the author’s technique being used. The temperature was 
100 degrees F. for 2 days following operation and then be- 
came normal. There was no infection of the wound. Dila- 
tation of the stomach followed operation, and the stomach 
was washed out. Recovery followed. 

A. W., 1922. This was a breech presentation, with the feet 
hanging out of the vulva. Two physicians had tried to 
effect delivery but found it impossible. The patient was 
very fat, weighing 240 pounds. A low cesarean by the 
author’s technique was done and a living child delivered. 
Stormy convalescence with great abdominal distention, 
but no rigidity, followed. The distention was relieved by a 
stomach tube. Recovery followed. 

H. K., 1924, a dwarf, 16 years of age, was in labor 2 days. 
The membranes ruptured, 24 hours. The pelvis was con- 
tracted. A low caesarean by the author’s technique was 
performed. The lochia was very foul for several days after 
operation. There was no infection of the incision, and the 
patient recovered. 

M. F., 1924, was in labor 36 hours. The membranes 
ruptured, 12 hours. One examination had been made out- 
side the hospital. The pelvis was contracted. A low 
cesarean was performed by the author’s technique. Slight 
infection of the wound followed. The patient left the 
hospital in 16 days. 

R. H., was in labor 4 days. Pains were so severe and fre- 
quent, 48 hours before admission, that the attending 
physician remained at the home of the patient all night. 
The nurse stated that pains had occurred every 3 to 5 
minutes the night before operation. The patient was very 
weak. The membranes had not ruptured. Many vaginal 
examinations had been made before admission. 

A low cesarean operation by the author’s technique was 
performed, and a living child delivered. The temperature 
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was 102.3 degrees F. the night of operation, and 104.2 on 
the second day. It dropped on the seventh day to normal 
but every evening went to 100 until the fourteenth day. 
Good recovery followed. 


SUMMARY 


1. The low operation is indicated when the 
membranes are ruptured and examinations by the 
vagina or attempts at delivery have been made. 

2. When the low cesarean is decided upon the 
uterus should be eventrated, the abdominal wall 
closed, and precautions taken to prevent infection 
of the peritoneal cavity by “spill,” gloves, or 
instruments. 

3. With the uterus eventrated the operation is 
performed with remarkable ease. Thus its ap- 
plicability is extended to include the field of the 
general surgeon by whom most cesarean sections 
are performed. 

4. Theslight increase in shock caused by lifting 
the uterus out of the abdominal cavity is more 
than compensated for by the effectual protection 
afforded to the peritoneum. 
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A ROUND LIGAMENT OPERATION FOR THE SURGICAL CURE OF 
UTERINE DISPLACEMENT IN SELECTED CASES 


By GEORGE L. CARRINGTON, A.M., M.D., Durnam, Nortu CAROLINA 


ESPITE the large number of operations 
that have been devised for the surgical cure 
of uterine displacement, the pelvic surgeon 

occasionally is conscious of a lack of satisfaction 
with the methods at his command. The procedures 
now commonly employed are concerned with 
round ligament shortening of some kind, as these 
in the main have seemed safest and have been 
attended with best results. The most popular of 
these are probably the well known Coffey, Simp- 
son, and Baldy-Webster operations. There are, 
however, a great number of other procedures, many 
of them perhaps equally widely known and bear- 
ing as distinguished names. Indeed, Chalfant, in 
an excellent article published in 1916, mentioned 
99 varieties or variations of round ligament short- 
ening employed by as many surgeons, the object 
of the operations being the restoring of the dis- 
placed uterus to its normal position. In the hands 
of competent surgeons good results have followed 
the use of the procedures now commonly used. 

There is, however, an occasional patient in 
whom the round ligaments are so attenuated that 
there remain only a few strands of muscle fiber 
covered by a fold of peritoneum. When the sur- 
geon opens the abdomen of such a patient he feels 
that there is need for something more than can 
be attained by the usual operations. The condi- 
tion is not very frequent, but on Dr. Anspach’s 
service at the Bryn Mawr Hospital there were three 
such patients during a short period of time. In 
treating the third patient I rather stumbled upon 
a procedure that seems to me to offer some help in 
this type of case. 

Patient, F. J., was a colored female, age 28, mar- 
ried. She complained of dragging pains in the back; 
and ‘‘womb falls.” Patient began to have trouble 
about 2 years ago. She was pregnant, and noticed 
that the uterus would descend to the vulval outlet. 
She was kept in bed throughout most of the preg- 
nancy. Since then she has had backaches and drag- 
ging pains. 

Her general health has always been good. She has 
been married 9 years, and has had 5 pregnancies, 
the fourth resulting in a miscarriage but the others 
in children who are now living and well. 

Physical examination: General physical and lab- 
oratory examinations show a well developed patient 
whose general condition is good. Pelvic examination 
reveals no discharge, an everted cervical mucosa, 
relaxed outlet, cystocele, rectocele, descensus uteri, 





marked retro-flexio-version. Patient desired to have 
more children. 

The patient was operated upon June 26, 1923, 
at which time dilatation and curettage, trachelor- 
rhaphy, anterior and posterior colporrhaphy, ap- 
pendectomy, and suspension were performed. The 
uterus was in a position of extreme retro-flexio- 
version, and the round ligaments were quite long and 
small, consisting of a fold of peritoneum over the 
slightest strand of muscle. It was decided to per- 
form a Simpson suspension, but in the attempt to 
bring one of the round ligaments extraperitoneally 
to the position for suture to the rectus sheath, the 
ligament was torn in two. The procedure employed 
then was to ligate the round ligament on each side 
of the tear, and to use the free end of the proximal 
half of the divided ligament for suture to the rectus 
sheath, just as the loop of ligament would have been 
fixed in the Simpson operation. The distal half of the 
ligament was then carried over the proximal half 
and sutured to the anterior surface of the uterus, and 
the two halves sutured together where they were 
parallel and in close proximity to one another. 


To perform the first part of the operation it will 
be seen that the procedure after division of the 
round ligament is practically identical with that 


Fig.1. The right round ligament has been divided and 
ligated. An Anspach round ligament needle has been passed 
through a small incision in the rectus sheath and is just 
emerging through the incision in the peritoneum of the 
anterior surface of the broad ligament, preparatory to draw- 
ing through the free end of the proximal half of the round 
ligament for suture to the rectus sheath. The completed 
operation is shown on left side; the proximal half of the 
ligament being sutured to the rectus sheath and the distal 
half sutured to the anterior surface of the uterus. 








508 SURGERY, GYNECOLOGY AND OBSTETRICS 


in the Simpson operation. A small incision having 
been made in the rectus sheath and one in the 
anterior leaf of the broad ligament, an Anspach 
round ligament needle or a Kelly clamp is passed 
through the incision in the rectus sheath, carried 
extraperitoneally to the little incision in the an- 
terior leaf of the broad ligament, the free end of 
the proximal half of the divided round ligament 
grasped and pulled extraperitoneally up to the 
rectus sheath and sutured to the sheath. The 
distal portion of the round ligament is then slid 
over the proximal portion, care being taken not to 
strip back the broad ligament peritoneum from 
the round ligament. The free end of the distal 
half of the round ligament is then sutured to the 
anterior surface of the uterus and the broad liga- 
ment peritoneum attached to it also sutured to 
the uterus. The proximal and distal halves of the 
round ligament are then sutured together for the 
distance that they lie parallel and in close proxim- 
ity to each other. The procedure can be varied by 
perforating the broad ligament and carrying the 
distal portion of the round ligament through the 
perforation and then suturing it to the posterior 
surface of the uterus, thus performing a sling 
operation somewhat similar to the Baldy-Webster, 
combining, as it were, the Simpson and Baldy- 
Webster operations instead of the Simpson and 
Coffey as in the present case. The same procedure, 
of course, is carried out on both sides. 

The only operation that we have been able to 
find at all similar to this was described by Pankow 
in 1912. He divided the round ligaments and 
sutured the proximal end to the internal ring of 
the inguinal canal, and then implanted the distal 
end into the uterus, suturing the two portions to- 
gether along their course. We do not believe with 
Pankowthat this typeof operation should ordinarily 
be employed, but we do believe that a double sup- 
port of the uterus would be worth while in patients 
with long, greatly attenuated round ligaments 
associated with marked uterine displacement. We 


are inclined to believe that the operation we have 
described would give somewhat better support 
than that described by him, inasmuch as the 
rectus sheath gives a firmer anchorage for the 
round ligament than does the internal ring of 
the inguinal canal. 

There is some question as to the relative im- 
portance of the peritoneal and muscular supports 
of the uterus. Coffey has thought that in his 
operation the support was principally by the 
broad ligaments and that the round ligaments 
later shortened up after the strain had been re- 
moved from them. Goldspohn, on the other hand, 
objected to Coffey’s statement that peritoneal 
folds are the true support of abdominal organs. 
He maintained that rest would not strengthen 
muscle and that it would not strengthen the 
round ligaments. Thus far the question remains 
unsettled, so that until the truth is determined the 
safest plan, probably, is to utilize all elements of 
strength obtainable in difficult cases. Repair of 
the floor of the pelvis and shortening of the utero- 
sacral ligaments are often important factors. But 
we believe that the procedure that we have de- 
scribed above will also be of use in patients who 
have very thin, long ligaments, since it affords a 
double round ligament support and a double peri- 
toneal support on each side, thus giving to the 
uterus practically the combined support of a 
Simpson and a Coffey suspension. 
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OBLIQUE GASTRODUODENOSTOMY IN THE TREATMENT OF 
ULCERS OF DUODENUM AND STOMACH AND CANCER OF PYLORUS 


By A. L. SORESI, M.D., New York City 


Visiting Surgeon, Greenpoint Hospital, Brooklyn, New York 


ASTRODUODENOSTOMY is the ideal 

{; reconstruction of the passageway between 

stomach and intestine after resection of 

the pyloric region. It is ideal because it preserves 

the physiological relations between stomach and 

intestine and causes less trauma and shock than 
does any other procedure. 

On account of technical difficulties in its execu- 
tion and the postoperative complications follow- 
ing its use this ideal procedure is not often resorted 
to in the surgical treatment of ulcers located in 
the duodenum or in the stomach near the pylorus 
or in cancer of the pylorus. We shall not dwell on 
these points, which are familiar to all surgeons 
doing gastro-intestinal surgery, but wish simply 
to present an improved technique which renders 
gastroduodenostomy more easy of execution and 


more free from postoperative complications than 
the procedures generally adopted. 

The main points of the technique are: 

1. It is not necessary that the opening in the 
stomach be narrowed in order to be made ap- 
proximately of the size of the opening of the 
duodenum previous to the making of the anasto- 
mosis. 

2. The duodenum is sutured longitudinally to 
the posterior border of the stomach and then split 
open along the suture line. 

3. The opening between the stomach and duo- 
denum is not narrowed: on the contrary, at the 
point of anastomosis it is wider than in normal 
conditions. 

4. The blood supply along the line of suture is 
excellent. 





Fig. 1. 


Fig. 1. Special mattress suture approximating serosa of 
posterior wall of stomach, S, to portion of serosa of anterior 
wall of duodenum and to portion of its cut edge, D. The 
suture begins and ends on the stomach. No knois are made. 

Fig. 2. Mattress suture pulled taut, approximating 
serosas of stomach and duodenum. The two ends of the 
thread a.b. are held taut by assistant in order to exteriorize 


Fig. 2. 


Fig. 3. 
the portion of stomach and duodenum which are going to 
be sutured together. Dotted line shows direction and 
height of incision on the duodenum proportionate to open- 
ing on the stomach. 

Fig. 3. The appearance of the stomach and duodenum 
when the duodenum is incised along dotted line shown in 
Figure 2. 











Fig. 4. Fig. 


Fig. 4. Special mattress deep hemostatic suture. Note 
that suture is started on the middle of the posterior cut 
edges, two needles being threaded to a strand of catgut, 
and how the lower angle is easily closed without changing 
direction of the suture and without placing any knot. 
(The needles from thread a.b. have been removed in order 
to simplify the picture.) 

Fig. 5. Lower angle closed by pulling taut suture made 
by needle d. Suture is continued toward the upper angle 
with needle c. and continued all around until] it meets point 


5. The serosas are broadly approximated by 
the special double mattress suture used. 

6. The disadvantages of the end-to-end anas- 
tomosis are abolished but its advantages are 
retained. 

We proceed as follows: After the diseased area 
of the duodenum or stomach or both is resected, 
the posterior wall of the stomach is sutured to the 
anterior wall and to a portion of the opening of 
the duodenum at about 2 or 3 millimeters from 
the cut edges (Fig. 1). 

The suture on the duodenum should be made 
the same length as the opening of the stomach. 
This suture corresponds to the deep posterior 
suture used in gastro-enterostomy. The two ends 
of the suture are not tied, they are pulled gently 
until all suture material between stomach and 
duodenum disappears, and are held taut by the 
assistant (Fig. 2). The duodenum is cut, as shown 
in dotted line of Figure 2, parallel to the line of 
suture and at about 3 millimeters from it (Fig. 3). 
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Figs. 6 (above) and 7 (below). 
sewn by needle d. Note that only one knot has been 
necessary. 

Fig. 6. Deep suture finished and tied. The seroserous 
suture is continued with needle a, until it meets the point 
sewn by needle b. Note that only one knot has been 
necessary. 

Fig. 7. Special shape taken by stomach and duodenum 
when anastomosed by the oblique method. This shape 
favors later the formation of a new antrum pylori of nor- 
mal size. 


The hemostatic or through-and-through suture is 
started in the middle of the posterior cut edges, 
two needles being threaded to a strand of catgut. 
The suture can be started with either needle and 
directed toward either the upper or lower angles. 
(In Fig. 4 it is directed toward the lower angle.) 
When the angle is completely closed, the other 
needle sutures the cut edges toward the other 
angle (Fig. 5) and suturing is continued until the 
last stitch made by the other needle is met. One 
needle should end the suture on the stomach and 
the other on the duodenum, at points opposite one 
another. The two ends of the thread are tied and 
cut short. Either one of the two needles threaded 
to the catgut used for the posterior row of sero- 
serous suture is picked up and the seroserous 
suture is continued about half way (Fig. 6) when 
the other needle is picked up and the suture 1s 
finished. The rents in the gastrohepatic and in the 
great omentum are closed and the operation 1s 
finished. 
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Special considerations: No clamps are used. 
A retention suture may be applied to the stom- 
ach and duodenum, or they may be held with 
towel forceps until the posterior row of the sero- 
serous suture is finished. Clamps are not only 
not necessary, they are dangerous. Clamps trau- 
matize the cut edges, are cumbersome, may 
render very difficult or impossible the making of 
an anastomosis that can be accomplished very 
easily if they are not used. The main objection to 
the use of clamps is that the cut edges are pre- 
vented from bleeding during the time consumed in 
making the deep or hemostatic suture. The 
clamps are removed only when this deep or 
hemostatic suture is finished and the opening 
closed and the cut edges out of view, consequently, 
when the surgeon is not sure of the hemostasis. He is 
sure of his hemostasis instead, if his suture has 
stopped all bleeding, while bleeding actually occurred, 
that is during the time he has applied the deep or 
hemostatic suture. 

The thread used for the posterior row of the 
seroserous suture is held taut and exteriorizes the 
stomach and the duodenum: it is ideal for this 
purpose. Leakage into the abdominal cavity is 
prevented by washing the stomach prior to 
operation, and properly packing the abdomen. 
Surgeons will be surprised to see how easily and 
satisfactorily the stomach and duodenum are 
exteriorized and leakage is prevented by lifting 
the stomach and duodenum with the thread used 
for the posterior row of the seroserous suture. 

Objections that may be raised against the pro- 
cedure are: 

1. The oblique gastroduodenostomy requires 
more tissue than the end-to-end. Gastroduo- 
denostomy is only indicated when the stomach 
and the duodenum can be approximated without 
tension. The oblique gastroduodenostomy takes 
up so little more tissue per se that practically in 
all cases in which an end-to-end anastomosis 
could be made, also an oblique anastomosis is 
possible. We feel that the dangers inherent to an 
end-to-end gastroduodenostomy should lead the 
surgeon to perform a gastrojejunostomy when- 
ever the stump of the stomach cannot be approx- 
imated without tension to the duodenum, as re- 
quired for a safe oblique gastroduodenostomy. 

2. The opening between the stomach and the 
duodenum is too large, in fact much larger than 
the normal pyloric opening. The width of the 
opening must be considered at two different 
periods, namely: the first few days after operation; 
any time, 1 month or 50 years, after the operation. 
The first few days after the operation the cut edges 
of the stomach and of the duodenum become 
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cedematous and are so swollen that the lumen 
often becomes occluded, thus preventing the pas- 
sage of the stomach contents into the duodenum. 
We may add that one of the chief objections to 
gastroduodenostomy is the occlusion of the lumen 
by the swollen cut edges. This occlusion causes 
stagnation in the stomach of anything adminis- 
tered by mouth, dilatation of the stomach, making 
it impossible to administer not only food but even 
water by mouth. Consequently in the first few 
days after the operation, there cannot be any 
objection to the presence of a large passageway 
between stomach and duodenum; on the contrary, 
the larger this passageway, the better. 

Later, let us say 1 month or 50 years after the 
operation, the lumen becomes smaller in all cases 
on account of cicatricial contraction and proper 
functions. If the duodenum has been anastomosed 
to the stomach end-to-end, its lumen might, and 
too often does, become so narrow that we have the 
same condition as was met in occlusion of the py- 
lorus due to any pathological cause. If instead, the 
lumen at the point of anastomosis is sufficiently 
wider than the normal, cicatricial contraction will 
not, in all probability cause any dangerous narrow- 
ing. Another factor, however, militates in favor of 
a lumen larger than the normal pyloric opening. 
The peculiar shape (Fig. 7) taken by the stomach 
and duodenum at the line of anastomosis does not 
allow an abnormally rapid emptying of the 
stomach. This peculiar shape favors a later final 
improvement of the passageway between the 
stomach and the duodenum, improvement due to 
the well known fact that the function makes the 
organ. After several months we have observed 
that in the experimental animals the lumen had 
narrowed to almost normal, the emptying time of 
the stomach was normal, because a new antrum 
pylori had formed. This newly formed antrum 
pylori has the same shape and perhaps the same 
function as the normal antrum pylori. 


CONCLUSIONS 


The author feels that the results obtained in 
experimental and clinical work justify the state- 
ment that the oblique gastroduodenostomy is the 
safest, most rational, most physiological proce- 
dure for the reconstruction of the passageway be- 
tween stomach and intestine after gastrectomy: 
oblique gastroduodenostomy, therefore, should be 
preferred to any other procedure whenever con- 
ditions warrant its use. Oblique gastroduodenos- 
tomy is the ideal procedure for the surgical treat- 
ment of large ulcers interesting the duodenum and 
the pyloric region but not for extensive carcino- 
mata of the pyloric region. 
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SPLINT 


By PAUL N. JEPSON, M.D., RocHEesTER, MINNESOTA 
Section on Orthopedic Surgery, Mayo Clinic 


T has been the practice at the Mayo Clinic to 
start motion in the joint that has been op- 
erated on in about 5 days, or as soon as the 

blood clot has become organized. The splint 
illustrated here has proved to be very satisfactory 


after arthroplasty of the hip or knee. Immediately 
after the operation, a Buck’s extension is applied 
to the leg, and then a light cast or a posterior 
gutter splint. At the end of 5 days this is removed, 
and the arthroplasty splint, made of aluminum 
with a lock joint, d, to prevent hyperextension at 
the knee, is applied. To the upright footpiece is 
fastened a rope running over pulleys on the over- 
head frame, and to the rope is attached a 6-pound 
weight, f. This part of the apparatus prevents 
rotation of the leg on the thigh, or rotation of the 





thigh in the hip. The roller, 6, beneath the foot- 
piece is to prevent friction on the bed clothing and 
operates on a short board, a, placed on the bed. 
The Buck’s extension, c, is placed on the outside 
of the foot-piece and permits continuous traction 


-— 

















on the knee or hip. Straps are applied to the 
splint to hold it firmly to the extremity. 

Ropes are strung as shown in the diagram, and 
a hand-hold, e, is rigged so that the patient can, 
by pulling on it, move the knee-joint as often and 
as much as can be tolerated. After arthroplasty of 
the hip a special abduction Bradford frame is used 
in order to afford sufficient bed surface on which to 
operate the splint. An overhead elevating device 
is preferable, since it eliminates all unnecessary 
discomfort caused by moving the patient. 
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BLOOD TRANSFUSION TO DATE’ 


By EDWARD A. HERR, A.B., M.D., WaTerRBuRY, CONNECTICUT 
Attending Gynecologist, St. Mary’s Hospital 


T is doubtful if the development of any par- 
ticular phase of surgery has occasioned more 
ups and downs, more periods of elation and 

discouragement, more obstacles to surmount and 
more drawbacks to contend with before success 
is attained than has modern blood transfusion. 
Considering in detail the history from its infancy, 
one is deeply impressed by the interesting se- 
quence of events which has terminated in the 
present-day achievements. 

Reference was made as early as 1492 (35) to the 
first transfusion as being given to Pope Innocent 
VIII by a Jewish doctor, three boys being used as 
donors. All donors died and the patient was not 
saved. It is doubtful whether reported trans- 
fusions at this early date involved more than the 
giving of blood as a beverage, as the theory of the 
circulation was not proposed by Harvey (5) until 
124 years later (1616). 

In 1864 attempts were made to find an innocu- 
ous anticoagulant (27). Sodium phosphate and 
sodium bicarbonate were used but found toxic in 
doses large enough to prevent coagulation. It re- 
mained for Murphy (32) 1897, to give the first 
effective impulse to surgery of the blood vessels by 
his end-to-end anastomosis. Up to this time the 
methods were crude and often attended by fatal 
results, not more than 50 per cent being successful 
(5). In France at one time transfusion was pro- 
hibited by law. 

In 1899-1900 the greatest achievement in the 
history of transfusion was made when the English- 
man, Shattock (39) and the Austrian, Landsteiner 
(24) simultaneously discovered what was called 
iso-hemagglutination, i.e., that serum of one 
individual frequently agglutinates the corpuscles 
of another individual’s blood. This work was put 
on a firm basis when in 1906 Jansky (21) and in 
1910 Moss (31) classified the blood in four groups 
and thereby made it possible to select a suitable 
donor and avoid the disaster of haemolysis with 
some degree of certainty. When Crile (9) in 1907 
improved on Quierolo’s (13) glass tube method 
(1895) by using a cannula and performing an in- 
tima-to-intima anastomosis of the artery and vein 
and this in turn was improved by the Carrel 
suture; transfusion might be said to have been 
established. 

Because of the accessibility of the veins Dor- 
rance and Ginsburg (12) advocated the vein-to- 


vein method as being easier than the artery-to- 
vein. Janeway (20) further improved the end-to- 
end method, but on account of its drawbacks this 
method never became practical. From this time 
on many workers entered the field to devise 
methods of simplifying the operation. 

It remained for Agote (13) of Buenos Aires and 
Lewisohn of New York, when they published the 
results of their studies and experiences with the 
sodium citrate method in January, 1915, to open 
up the larger field of blood transfusion. It is, 
however, to Lewisohn that the profession in this 
country owes its present knowledge of the citrate 
method. It is from this method that most of the 
knowledge of the present-day transfusion has 
been accumulated and its use made possible on an 
unlimited scale. 

METHODS 

Methods of transfusion are classified into (A) 
modified and (B) unmodified; the latter into (1) 
direct and (2) indirect. In the modified form the 
blood is withdrawn, diluted with an anticoagulant, 
and then injected into the patient. Many re- 
agents have been tried in turn, sodium citrate 
most successfully. Hirudin is more toxic and the 
same may be said of sodium phosphate and sodium 
bicarbonate. Recently Norton (33) of Savannah 
has used sodium iodide successfully by the syringe 
method. Some work has been done with sodium 
sulphate but for some unknown reasons not 
enough from which to draw conclusions. This anti- 
coagulent is worthy of further development. 

Of the unmodified forms the direct, or as it is 
better known, vein-to-vein or artery-to-vein 
method, has already been mentioned. This 
method has proved so cumbersome, so inaccurate 
and tedious, to say nothing of the skill required 
in performing it that it has fallen into disuse every- 
where except at St. Vincent’s Hospital, Richmond, 
Virginia (18) where it is still used. 

A large group of workers unconvinced that the 
citrate method was adequate and believing in the 
whole blood theory but wishing to avoid difficulties 
of the end-to-end method continued their work 
which has crystallized into the following indirect 
methods of utilizing unmodified whole blood: (A) 
the syringe method of Lindemann; (B) the paraf- 
fin tubes of Percy, Vincent, and Kimpton-Brown; 
and (C) an apparatus with the two-way or four- 
way stop-cock, as the Miller (30) and Unger types. 


1 Read before the Waterbury Medical Association, February 12, 1925. 
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Fig. 1. The Hoffman-Habein Method. Needle A is 
inserted into vein of donor. By the action of the reversible 
syringe D a vacuum is formed in the flask. When sufficient 
blood has been obtained, needle A is withdrawn from vein 
submerged in sodium citrate solution until the proper dilu- 
tion has been made. Needle A is now exchanged for pres- 
sure gauge £; air is forced into flask by reversing syringe D. 
Needle B is inserted into vein of recipient, clamp C removed 
and transfusion completed under air-pressure. 


In the Lewisohn technique the very simple 
apparatus necessary recommends it for use by any 
general practitioner of average skill. The blood 
when obtained is mixed with 10 cubic centimeters 
of a 1.5 per cent sodium citrate solution to every 
go cubic centimeters of blood and injected by 
means of a gravity infusion container. Its ad- 
vantages are simple technique, ease of perfor- 
mance, and possibility of transporting blood from 
a donor to a recipient at a distance. Its disad- 
vantages consist of clotting of blood in needles, 
difficulty of obtaining a uniform mixture of citrate 
solution and blood, the frequent formation of clots 
in the receiver, increased likelihood of infection 
due to exposure to air, and the necessity of filter- 
ing the blood to avoid clots. The last adds to the 
tediousness of operation and the citrate solution 
destroys the blood platelets which are necessary 
for maintaining the blood at its highest efficiency. 

To overcome the disadvantages of this method 
many devices have been used. The two most 
successful are those of Hoffman and Habein (17) 
and of Brines (5). 

Hoffman and Habein use an Erlenmeyer glass 
flask with a side vent connected with a reversible 
pump by means of which a vacuum is first formed 
in the flask and at a later stage in the operation 
the vacuum is changed to increased air pressure. 
Through a rubber stopper in the mouth of the 
flask pass two glass tubes, one connected by rub- 
ber tubing to the needle in the donor and the other 
connected in the same way with the needle in the 
recipient. A vacuum is formed in the flask by the 
pump which aids in drawing the blood from the 
donor after which the needle is withdrawn from 
the vein in the donor and the proper amount of 
sodium citrate solution is drawn into the flask 





Fig. 2. Brines Method. Needle A is inserted into donor’s 
vein. By the action of syringe G a vacuum is formed in 
flask; blood is drawn into flask D from needle A at the 
same time with sodium citrate solution from flask B. The 
proper amount of citrate solution is under control by 
clamp C. A clamp is now placed on tubing at J; tubing and 
needle to recipient connected at H; syringe reversed at G, 
air pressure caused in flask F and controlled by valve E 
and transfusion performed. 


by the same needle. The donor’s needle is now re- 
placed by a manometer and air is pumped into the 
flask. The second glass tube through a rubber 
stopper in the mouth of the flask is now connected 
with the needle in the recipient’s vein and blood 
properly mixed is pumped into the vein of the 
recipient. 

In the Brines apparatus, three bottles are con- 
nected in such a manner that a vacuum formed by 
a reversible pump in one bottle will draw mixed 
blood into a second bottle simultaneously from 
the vein of the donor and a third bottle of sodium 
citrate solution. The bottle containing the mixed 
blood is now inverted, held in a standard and con- 
nected with a vein of the recipient and air pumped 
into the bottle to facilitate the flow of the blood 
into the recipient’s vein. 

Both of these methods avoid contamination 
with the air, facilitate the mixing of the citrate 
solution, eliminate the necessity of filtration, and 
hasten by air pressure the whole procedure. If the 
sodium citrate method is to be used, either of the 
two methods just mentioned are preferable to the 
older method. 

The action of sodium citrate on the blood is 
manifested experimentally in several ways (41): 
(1) It destroys the blood platelets which play an 
important part in coagulation. This method would 
not then be indicated in transfusion to arrest 
hemorrhage. (2) Sodium citrate added to whole 
blood in amounts necessary to prevent coagulation 
develops anti-complementary properties in the 
plasma which can be demonstrated by an at- 
tempted Wassermann test. If, however, the same 
proportion of sodium citrate is added to serum 
or plasma (without red cells), anti-complementary 
properties cannot be demonstrated. This signifies 
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Fig. 3. Unger method. 


that the salt must alter the red cells liberating 
in some way anti-complementary substances. 
Sodium citrate also destroys complement directly 
and reduces the phagocytic and opsonic powers of 
the blood. It would therefore not be used in gen- 
eral infections when a resisting power is sought. (3) 
Sodium citrate increases the fragility of the eryth- 
rocytes which is not favorable in anemias, 
especially the pernicious type. Tice (40) states 
that tests for “cell fragility” have a definite clini- 
cal value and the fact that the normal erythrocyte 
yields its hemoglobin under the influence of a 
hypotonic sodium chloride solution of. a concen- 
tration of 0. 42 to o. 28 establishes a normal stand- 
ard of fragility. If now an error is made in the 
dilution with sodium citrate, the cell fragility is 
increased just as it is when a tenth normal sodium 
chloride solution is made up inaccurately. 

On the other hand Lewisohn (27) holds that: 
(x) the citrate method, strange to say, shortens the 
coagulation time when transfused into the veins 
but only for a few hours. (2) Recent investigations 
showed anti-complementary power in citrated 
plasma but no deleterious effects on the red or 
white cells. (3) There is a higher percentage of 
chills following injection by the citrate method 
than by the Unger but he believes that this is due 
to chilling of the blood during the transfusion. (4) 
Eighty-five per cent of the platelets are destroyed 
and rapidly removed by the spleen, and fresh 
platelets are mobilized. 

In spite of its shortcomings the sodium citrate 
method has its value under certain conditions and 
should not be abandoned. 

Of the indirect methods, the whole blood trans- 
fusion by syringe, the Lindemann method, is the 
choice of many. This is performed by drawing 
the blood from the donor by needle into the syringe 





DONOR 






Fig. 4. Lindemann method. 


and transfusing and injecting it into the needle in 
the recipient. A considerable degree of skill is 
required to prevent clotting in the needles and the 
syringes have to be washed in three different 
basins of saline solution with much loss of time. 

Of the paraffin tube methods, the Kimpton- 
Brown is the most improved. In their technique 
a graduated glass tube is employed containing a 
small glass nipple which is inserted into an incision 
in the vein of the donor and allowed to fill by 
blood pressure. The tube is then transferred to 
the recipient and inserted into the vein in a simi- 
lar manner. A force pump is connected with a 
vent in the upper part of the tube and the blood is 
forced into the vein under air pressure. This 
method utilizes whole blood, avoids contamination, 
injures the vein by incision, and involves a great 
deal of skill in lining the tubes with paraffin to 
prevent clotting. Kimpton (23) states: “I 
think everybody today agrees that the use of 
whole blood is the method of choice. I have one 
patient whom we have subjected to transfusion 
40 times, another over 30 times, and several over 
20 times. We practically never see a reaction 
except in those cases in which transfusion has been 
performed several times.” 

In the Unger whole blood indirect method the 
apparatus consists of a swivel or four-way stop- 
cock connected by small caliber rubber tubing on 
one side to the needle in the vein of the donor and 
on the other side with a similar tubing leading to 
the needle in the vein of the recipient. Between 
the connections in the swivel for these tubings is a 
hole fitting the nose of a 20 cubic centimeter record 
syringe by which blood is drawn from the donor. 
When the swivel is turned toward the recipient 








DONOR 
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Fig. 5. Kimpton—Brown method. 


blood is forced into the recipient’s blood stream. 
Opposite is another connection for a Luer’s 
syringe of 20 cubic centimeter or 50 cubic centi- 
meter size by which normal saline is forced 
through the tubings to prevent clotting, always in 
the opposite direction from that in which the 
current of blood is traveling. Only a small amount 
of saline, 2 or 3 cubic centimeters at a time, is 
necessary to keep the channels clear of blood when 
not in use. To prevent overheating of the blood in 
the record syringe a spray of ether is constantly 
played upon the record and this prevents the for- 
mation of all clots. For the actual process of 
transfusion 10 minutes are required for 500 cubic 
centimeters of blood and 20 minutes for 1,900 
cubic centimeters. Important precautions to be 
taken are the following: sharp needles should al- 
ways be used; the veins should be kept well dis- 
tended by proper pressure; the whole apparatus 
must be kept cold, otherwise clots will form by 
heat; and the swivel should be well oiled with 
sterile olive oil or vaseline. 

The ideal method of transfusion should meet 
the following requirements: (a) whole blood should 
be used; (b) the blood should not come in contact 
with the air; (c) only a small corps should be neces- 
sary; (d) the transfusion should be performed with 
speed; (e) a vessel should not be opened except 
in extreme cases; (f) the apparatus should be 
equipped to measure the blood; and (g) it should be 
possible to perform the operation at the bedside. 
As to the last it might be said that at St. Mary’s 
Hospital we have found it much more convenient 
to perform transfusion at the bedside in the ward 
by the Unger method than by the citrate method. 
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FONTANELLE 





Fig.6. Transfusions in infants. 


All the above requirements are met with in the 
Unger method. By this method the platelets are 
not destroyed; the coagulation time is permanent- 
ly shortened (hence its value in hemorrhage); if 
the blood is properly typed there are no delete- 
rious anti-complements formed in the blood and 
consequently posttransfusion chills are much less 
frequently encountered. 


BLOOD GROUPING 


As a routine, a Wassermann test should be done 
only in exceptional cases where time is an all- 
important factor. But in all cases the blood 
grouping must be done before proceeding with the 
transfusion. Of the two methods, Jansky’s and 
Moss’s, the latter is in most common use in this 
country and is the method we have used in typing 
all cases before transfusion. This is based on the 
presence in the blocd of iso-hemagglutinins of 
which there are two, A and B, providing for 4 
possibilities or groups: the presence of both, or of 
either one, or of none at all. 


SERUMS 
CORPUSCLES Group 1 Group 2 Group 3 Group 4 
| eee ° + + + 
SD. cesavecs ° fe) + + 
> ae ° + ° + 
ok eer ° ° ° Co) 


From this table! it can be seen that if we have 
2 known serums, Group 2 and Group 3, any un- 


1 The plus sign indicates agglutination. The corpuscles of Group 1 are 
agglutinated by the serum of all other groups, but its serum has no 
agglutinating properties. The serums of Groups 2 and 3 mutually agglu- 
tinate each other’s corpuscles. Group 4 serum agglutinates all other 
corpuscles, while its own corpuscles are not agglutinated by any serum. 

As- the essential factor in a donor is the reaction of the corpuscles, 
Group 4 is the universal donor, Group 1 the universal recipient. 
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known blood corpuscle group can be ascertained. 
The technique for obtaining the stock solution is 
as follows: Blood is withdrawn from 2 known 
cases of Group 2 and Group 3. The blood is 
allowed to settle or is centrifuged, the blood plasma 
is then pipetted off and preserved in the ice box 
and is usable for 6 weeks as stock serum. This 
procedure can be simplified by the use of the 
readily obtainable serums which are on the mar- 
ket. When a donor is to be typed, blood is with- 
drawn from the ear, centrifuged, the serum, is 
pipetted off and the corpuscles washed with saline 
solution. The donor’s corpuscles are now matched 
with a drop each of the known serums of Group 2 
and Group 3 and the reaction noted. If there is 
agglutination in both it is a Group 1 donor. If 
agglutination occurs with the known Group 3 
serum it isa Group 2. If agglutination occurs with 
the Group 2 it isa Group 3 donor and if there is no 
agglutination at all, it is a Group 4. Thus it will 
be seen that Group 4 is the universal donor. When 
possible a donor of the same group as recipient 
is selected but a Group 4 may be used if the 
same group is not obtainable (38). The Mayo 
Clinic (1) has shown that in their series of trans- 
fusions for pernicious anemia, patients of Groups 
1, 2, and 3 were more benefited by Group 4 donors 
than by their own types. 

This grouping is further checked up by match- 
ing the donor’s corpuscles with the recipient’s 
serum and the donor’s serum with the recipient’s 
corpuscles. It must be remembered that the im- 
portant factor is that the recipient’s serum should 
not agglutinate the donor’s corpuscles. We have 
on several occasions at St. Mary’s Hospital, when 
perfect mating donors were not obtainable, used 
donors whose serum showed agglutination with 
the recipient’s corpuscles without untoward but 
with beneficial results following transfusion. 

Immediate shock is to be expected only if the 
blood of the recipient is highly hemolytic for the 
erythrocytes of the donor. Under such circum- 
stances destruction of the erythrocytes may 
follow immediately (22). If the serum is only 
weakly hemolytic and the blood grouping poorly 
defined, hamolysis will occur late, often too late 
for a preliminary test (a trial injection of 10 centi- 
meters and observation of the reaction for 10 
minutes) to be of use. 

When the serum of the blood injected destroys 
the erythrocytes of the recipient, hamolysis does 
not occur before an hour. The clinical picture is 
determined by the strength of the haemolytic sub- 
stances. Depending upon this factor, there may 
be shock with hemoglobinuria or merely a varia- 
tion in temperature, possibly with icterus. 


The technique of blood grouping is based on 
the phenomenon that iso-hemagglutination oc- 
curs independently of hemolysis and that hemoly- 
sis with few exceptions precedes or accompanies 
agglutination. 

The active life of the red cell is estimated at 
from 7 to 30 days (40) and is very susceptible to 
chemical agents and change in the salt content of 
the blood plasma. Hamolysis is the robbing of the 
hemoglobin content of the cell with active patho- 
logical blood destruction and the release of toxic 
products in the blood stream. It is the effect on 
some of the component parts of the cell (8). 

Bechold (3) recently advanced the theory in 
explanation of hemolysis in which he regards the 
red cell as consisting of a stroma of protein net- 
work with a skin of emulsified lecithin and choles- 
terin across the meshes. He regards hxwemolysis 
as occurring when one of these three component 
parts is removed. 

Iso-hemagglutination or clumping of the cells 
is dependent on both the cells and the serum. It 
affects the cell as an entity in contrast to hamoly- 
sis which affects some of the component parts of 
the cell. Iso-agglutinins appear in the blood serum 
of 97 per cent of adults while iso-hamolysins occur 
in only 25 per cent. 

Recent investigation by Dyke, Oxon, and 
Budge shows that the agglutinative properties, A 
and B, can never appear in the offspring without 
having been present in at least one of the parents, 
and when inherited, these properties appear in the 
offspring in accordance with recognized mendelian 
laws (4). “In considering the group to which the 
offspring of any two parents may belong, it must 
be remembered that it is not the group that is 
inherited. The dominants, A and B, and the re- 
cessives, a and b, are the inheritable factors, and 
it is on the presence or absence of these that the 
blood group depends.”’ Furthermore in all races 
whatever the numbers of persons belonging to 
Groups 2 and 3, those belonging to Group 1 are 
always the least numerous. Apparently there is 
some factor that inhibits the ready production of 
Group 1 and no such inhibition on the parts of the 
other groups. 

That blood groups are inherited and_ not 
changed during life was demonstrated by Brines 
(5) who repeatedly attempted to change the type 
of an individual by giving repeated transfusions 
of blood of a different group, hoping to cause ac- 
cumulation of antibodies in the recipient; but the 
attempts were unsuccessful. 

Familial relationship has a definite relationship 
bearing on blood groups. Ottenberg (34) after 
testing a new series of families, confirms the heredi- 
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tary nature of human groups and suggests its 
medico-legal application for the detection of parent- 
age. Buchanan (6) holds that Ottenberg’s appli- 
cation of blood groups for the determination of the 
legitimacy of offspring is dangerous. Further 
work on this subject is necessary (19). 

Bauer (2) from his extensive work on 233 
hemophilic families, so far known, gives us the 
interesting conclusions on hemophilic heredity. 
In hemophilia the sexes are reciprocal; the males 
are the bleeders, but do not transmit the condition 
while the females who transmit the condition, do 
not bleed. In his opinion, the haemophilia factor 
is coupled with the sex factor and is a recessive 
lethal factor. 

According to the theory of the biology of hered- 
ity, all transmissible qualities are found, from the 
first nucleus division, in the chromosome con- 
stituents of all other cells of the organism, each 
body cell inheriting the entire original chromo- 
some combination. Accordingly the hemophilia 
factor is present in every cell of the body. 


REACTIONS 


Following blood transfusion, reactions are not 
infrequently met with and may require combative 
measures. A reaction may vary from one of slight 
significance to one of alarming proportions and 
may appear during the process of transfusion or it 
may be delayed for a period of 24 hours. In the 
very mild form in which the patient may ex- 
perience a sensation of chilliness of a few moments’ 
duration and may exhibit a rise in temperature of 
1 degree, no counter measures are required. If 
the reaction is of a major character with a rise of 
temperature of 3 degrees and a chill from ro to 30 
minutes in duration, stimulating and supportive 
measures should at once be instituted. 

Reactions are primarily due to error in the 
laboratory in the typing of the blood. This is 
avoided by frequently testing out the stock serums 
used so as to avoid the use of one that has deterio- 
rated by age; and by performing the typing at room 
temperature, 37 degrees C., as below this tempera- 
ture typing is inaccurate. With careful and ac- 
curate typing in our laboratories reactions from 
incompatability now rarely occur except in a few 
isolated para-groups. 

In the citrate method the chilling of the blood 
during the transfer from donor to recipient is 
given by Lewisohn (27) as more frequently the 
cause of reactions than any other factor. It is 
difficult to overcome this obstacle. 

The chemical reaction of the sodium citrate 
salt itself upon the blood platelets is perhaps the 
largest factor producing the reaction. As the 


SURGERY, GYNECOLOGY AND OBSTETRICS 


blood platelets are destroyed, toxic by-products 
are liberated into the plasma with their deleteri- 
ous after-effects. Mellon (29) has shown that the 
hydrogen-ion in sodium citrate differs in different 
specimens of that salt, and it is doubtful whether 
unvarying solutions of that salt can be produced. 
In our experience with the sodium citrate method 
a high percentage of reactions have followed the 
transfusions. 

Again certain reactions are due to the chemical 
action of the blood on the rubber tubing (7) used 
during the transfusion. This is easily overcome in 
the Unger method by using for each operation new 
tubing which has been boiled in sodium chloride 
solution for 30 minutes. 

Reactions also occur when transfusions are 
performed within 24 hours after the patient has 
received ether anesthesia (26); after the ingestion 
of certain articles of diet that increase the protein 
sensitization of the blood; or after bacterins, 
serums, antitoxins, and coagulants have been 
used for septicemia, toxamia, diphtheria, and 
hemorrhage. 

INDICATIONS 

The field for blood transfusion which originally 
seemed limited to hemorrhage and great loss of 
blood, now that its vast benefits are recognized, 
has come to include many surgical conditions and 
a variety of purely medical diseases. 

We are all familiar with the case that has been 
“bled white,” is exsanguinated, pulseless, and at 
death’s door showing a brilliant result following 
transfusion by a glow in the facial color, a return 
of the pulse, and a restoration of the life. Death 
in hemorrhage is due to the starvation of the 
tissue cells from the lack of oxygen. When now we 
throw millions of new oxygen carriers in the form 
of red cells into the blood stream we not only 
restore the volume but at once inject the indis- 
pensable oxygen into the tissue cells. In severe 
hemorrhage, when 1,000 to 2,000 cubic centi- 
meters of blood has been lost, 1,000 cubic centi- 
meters or in extreme cases by the use of several 
donors at the same transfusion 2,000 cubic centi- 
meters may be used. Halbertsma (16) found that 
to increase the blood count by one million red cells 
per millimeter it is necessary to transfuse 15 cubic 
centimeters of blood per kilogram of body weight. 
Transfusion should be done in all cases with a 
hemoglobin under 40 per cent and a red count 
under 2,000,000 and greater benefit is derived if 
the red count is even higher. Such haemorrhages 
may result from uterine origin, gastric or duodenal 
ulcers, pulmonary factors, nephritic and bladder 
hemorrhages, ruptured ectopic pregnancies, post- 
operative bleeding, and loss of blood from trauma 
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as in industrial injuries. Most of the transfusions 
we have done have been for uterine haemorrhage, 
two were for hemorrhage from duodenal ulcer. 

In shock, whether of postoperative or other 
surgical nature, transfusion is of great value in 
restoring blood pressure and the oxygen carrying 
content of the blood. In the Woman’s Hospital, 
New York, donors are typed and held in waiting 
in cases where postoperative shock is anticipated. 
Low blood pressure is the indication for transfu- 
sion in postoperative shock. 

As an anticoagulant to arrest bleeding in hem- 
orrhage it is unexcelled. In one of our cases of 
haemorrhage from duodenal ulcer in which pro- 
fuse bleeding through the intestinal tract con- 
tinued for 8 days, calcium lactate was given for 2 
days, 3 intravenous injections of thromboblastin 
were administered on the 2 following days, on the 
next 2 days two intravenous injections 6f normal 
horse serum were given all without effect as the 
stools continued to show clots of blood for 2 more 
days and the patient was exsanguinated. A 
transfusion was followed by immediate control and 
no more bleeding occurred for 1 month when the 
patient was operated upon. The arrest of the 
haemorrhage is due to the production of new throm- 
boblastic material from donor to recipient. 

In pernicious anemia transfusion replaces the 
erythrocytes whose destruction exceeds their 
production. It increases the blood volume which 
in most cases is reduced (10). It furthermore 
stimulates the hematopoietic organs as is demon- 
strated by the increase of polymorphonuclear 
neutrophiles, platelets, and reticulated reds follow- 
ing transfusion (37). 

In septicemia it has not given gratifying results 
unless, as Unger suggests, the donor is first im- 
munized with the organism obtained from the 
patient’s blood (42). Under these circumstances 
he reports 5 recoveries out of 7 cases. We recently 
used transfusion in a case of induced septic abor- 
tion in which the temperature was 104 and the 
pulse 146. In 24 hours the temperature dropped 
to gg and the pulse to 100 and complete recovery 
followed. In another case in which operation was 
performed for acute osteomyelitis, 2 days after 
the operation the patient was in hopeless condi- 
tion with temperature of 105 and pulse 150. 
Transfusion was done but the case terminated 
fatally 12 hours later. Our experience with mer- 
curochrome in septicemia of uterine origin has 
been no better than with transfusion but we have 
had excellent results from the intravenous use of 
tenth normal saline solution. 

In obstetrics there are many indications (43) 
for the use of transfusion including pre-operative 


preparation, placenta previa, and melena neo- 
natorum (44). 

It is valuable in anemia of tuberculosis and ne- 
phritis, and in gas poisoning (11) when accom- 
panied by venous section. In anuria and uremia 
repeated venous section with repeated transfusion 
has proved successful (4) and the transfusion is 
just as important a factor in stimulating the flow 
of urine in the kidney as decapsulation. In preg- 
nancy with threatened abortion from severe aci- 
dosis, transfusion from the donor who has been 
alkalinized by repeated doses of sodium bicar- 
bonate (15) has prevented the abortion and pre- 
served the pregnancy. 

In infants with malnutrition and infantile atro- 
phy, transfusion has saved many otherwise hope- 
less cases. In the extremely young where the arm 
veins are inaccessible the transfusion may be made 
into the femoral, jugular, or the superior longi- 
tudinal sinus (25). In (a) sepsis from superficial 
burns, (b) erysipelas of the newborn, (c) acute 
septic scarlet fever, and (d) acute intestinal in- 
toxication (36), exsanguination transfusion has 
reduced the mortality rate to startlingly, lower 
figures. By this method septic blood is withdrawn 
from the patient (usually an infant) until the 
point of exsanguination has been reached and then 
blood equal to the amount withdrawn is trans- 
fused. 

Other uses for transfusion as in penumonia, 
typhoid fever, etc.,are dealt with in the literature. 

Our experience with transfusion of blood has 
been equally divided between Lewisohn’s citrate 
and the Unger whole blood methods in cases of 
hemorrhage from the uterus, hemorrhage from 
duodenal and gastric ulcers, osteomyelitis, post- 
operative shock and in anemias, cachexia, and 
sepsis following induced abortions. From our ex- 
perience and studies we have come to the following 
conclusions. 

SUMMARY 

1. Whole blood should be used in transfusions. 

2. The Unger method is displacing the citrate 
method and is the method of choice. 

3. Sodium citrate is destructive to the blood 
platelets and increases the fragility of the eryth- 
rocytes. 

4. Blood groups cannot be changed during life. 
The agglutinable properties, A and B, cannot 
appear in the blood of the offspring without having 
been present in the blood of the parents. 

5. Blood grouping should be done at room 
temperature (37 C.) and stock serum frequently 
tested to avoid deterioration. 

6. -A dcnor whose serum agglutinates the cor- 
puscles of the recipient can be used and is not 
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contra-indicated if a donor of complete mating 
properties is not conveniently obtainable. 


7: 


Transfusions should be used less as a last 


resort and more as an early therapeutic measure 


and 


nn 


~ 
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20. 


in a greater variety of cases. 


BIBLIOGRAPHY 


Asusy, W. Transfused blood; Periodicity in elimina- 
tive activity shown by organism. J. Exper. M., 
1921, xxxiv, 127. Transfused blood. Blood destruc- 
tion in pernicious anemia. J. Exper. M., 1921, xxxiv, 


147. 

Bauer, K. H. The inherited and constitutional pathol- 
ogy of haemophilia. Ztschr. f. Chir., 1922, clxxvi, 
109. 

Brecuoip, H. 
Haemolyse. 
Ixviii, 127. 

Bowers, C. A., and Tratrner, H. R. Repeated vene 
section-blood transfusion in anuria; Report of a case 
of acute nephritis with anuria. Surg., Gynec. & 
Obst., 1924, Xxxix, 229. 

Brines, O. A. Transfusion of unmodified blood. Arch. 
Surg., 1923, vii, 306. 

Bucuanan, J. A. Medicolegal application of blood 
groups. J. Am. M. Ass., 1922, xxviii, 89; 1922, Ixxix, 
180. 

Busman, G. J. Rubber tubing as a factor in the re- 
action of blood transfusion. J. Lab. & Clin. Med., 
1920, V, 093. 

Copuer, W. F. 
hundred and forty-five cases. 
vii, 125. 

Crite, G. W. The technique of direct transfusion of 
blood. Ann. Surg., 1907, xlvi, 329. 

Denny, G. P. Blood volume in pernicious anemia, 
Arch. Int. Med., 1921, xxvii, 38. 

Dorrance, G. M. Indications for blood transfusion. 
Am. J. M. Sc., 1917, cliv, 216. 

Dorrancre, G. M., and GInsBerG, N. Vein-to-vein 
transfusion. Pennsylvania M. J., 1912, January. 

Durron, W. F. Intravenous therapy. IF. 
Co., 1924. 

Dyke, S. C., Oxon, D. P. H., and Bunce, C. H. On 
the inheritance of the possible existence of a lethal 
factor. Proc. Roy. Soc. Med., Lond.,’ 1923, xvi, 
Sect. Path., 35. 

Gettcer, A. C., and Linpeman, FE. A new method of 
acidosis therapy. Blood-transfusion from an alkalin- 
ized donor. J. Am. M. Ass., 1917, Ixviii, 594. 

Ha.pertsMaA, T. Concerning the quantity of blood 
administered in blood transfusion. Neder]. Tijdschr. 
v. Geneesk., 1922, Ixvi, 1272. 

HorrMan and Hasetn. Transfusion of citrated blood. 
J. Am. M. Ass. 1921, Ixxvi, 358. 

Horsey, J. S., VauGHN, W. T., and Dopson, A. I. 
Direct transfusion of blood. Arch. Surg., 1922, v, 
301-313. 

Is parentage determinable by blood tests? Editorial. 
J. Am. M. Ass. 1922, Ixxix, 1246. 

Janeway, H. H. An improved device for transfusion. 
Ann. Surg., 1911, liii, 72 


Bau der roten Blutkoerperchen und 
Muenchen. med. Wehnschr., 1921, 





Blood transfusion; a study of two 
Arch. Surg., 1923, 





A. Davis. 


i) 
iS) 


26. 


AND OBSTETRICS 


Jansky. Haematologische Studien bei Psychiatikern. 
Sborn. klin., 1906-1907, viii, 85. 

JAntzeN, W. The intravital course of hemolysis 
with discussion of blood transfusion and the develop- 
ment of shock from transfusion. Klin. Wchnschr., 
1923, li, 120. 

Kimpton, J. R. 
author. 

LANDSTEINER, C. Zur Kenntniss der antifermentativen 
lytischen, etc. Zentralbl. f. Bakteriol. u. Parasitenk., 
1900, xxvii, 361. Ueber Agglutinatiohserscheinun- 
gen normalen menschlichen Blutes. Wien. klin. 
Wehnschr., 1901, p. 1132. 

LEEBRON, J. D. A preliminary report on blood trans- 
fusion in malnutrition and infantile atrophy. New 
York. M. J. & Med. Rec., 1923, cxvii, 298. 

LevIng, FE. C., and SkeGAL, H. N. Post-transfusion re- 
actions: alterations in the blood transfusion. Neder. 
Tijdschr. v. Geneesk., 1922, Ixvi, 1272. 

Lewisoun, R. Citrate method of blood transfusion 
after ten years. Boston M. & S. J., 1924, exc, 733. 

LinpDEMAN, E. Total blood volume in_ pernicious 
anemia. J. Am. M. Ass., 1918, Ixx, 1292. 

MELLON, R. R., SLAGLE, E. A., and Acre, S. F. 
Practical application of “ Buffers” in regulation of 
hydrogen ion concentration in intravenous solutions. 
J. Am. M. Ass., 1922, Ixxviii, 1026. 

Miter, G. I. Blood-transfusion. Long Island M. J., 
1916, 189. 

Moss. Studies in iso-agglutinins. 
kins Hosp., 1910, xxi, 63. 

Murpuy, J. B. Resection of arteries and veins injured 
in continuity end-to-end suture. [Experimental and 
Clinical Research. Med. Rec., 1897, li, 73-88. 

Norton, W. A. New and rapid method of blood trans- 
fusion. Surg., Gynec. & Obst., 1924, xlii, July. 

OTTENBERG, REUBEN. Medicolegal application of 
human blood grouping. J. Am. M. Ass., 1922, lix, 
2137. 

PrMBERTON, J. deJ. Blood transfusion. 
Papers, Mayo Clinic, 1918, x, 508. 

ROBERTSON, S. B. Exsanguination transfusion: a 
new therapeutic measure in the treatment of severe 
toxemia. Arch. Surg., 1924, ix, i. 

Rorssincu, M. J. Test of bone marrow function. 
Deutsche Arch. f. Med., 1922, cxxxvili, 367. 

SANFORD, A. H. Selection of the donor for transfusion. 
Surg., Gynec. & Obst., 1918, March. 

SHatrock. Chromacyte clumping in acute pneumonia 
and certain other diseases and the significance of the 
puffy coat in shed blood. J. Path. & Bacteriol., 1900, 
vi, 303. 

Tice, ’. Practice of Medicine. W. F. Prior Co., Inc., 
vol. vi, 700. 

Uncer, L. J. Precautions necessary in selection of 
donor for transfusion. J. Am. M. Ass., 1921, Ixxvi, 





A personal communication to the 


Bull. Johns Hop- 


Collected 


9. 

Idem. The transfusion of blood from immunized 
donors. Laryngoscope, 1923, xxxiii, 145. 

Wituiamson, H. C. The use of blood transfusion in 
obstetrics and gynecology. Am. J. Obst. & Gynec., 
1920, 1, 188. 

WoLTMANN, H. Transfusion by the citrate method in a 
sixty-hour-old baby with melena neonatorum. J. 
Am. M. Ass., 1915, Ixv, 2163. 











EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 











FRANKLIN H. Martin, M.D........... Managing Editor 


ALLEN B. KANAVEL, M.D .Associate Editor 


WituraM J. Mayo, M.D. 


OCTOBER, 1925 





LUGOL’S SOLUTION 
GOITER 


USE OF IN 


EXOPHTHALMIC 


LUMMER in 1922 advocated the use 
of Lugol’s solution in exophthalmic 
goiter to quiet down the storm of acute 
hyperthyroidism and prepare for operation. 
It was but a few years ago that the adminis- 
tration of iodine to an acutely sick exophthal- 
mic goiter patient was strongly warned 
against, because it was thought that the dis- 
ease was due to an excess of the normal prod- 
uct of the thyroid in the body, and it was 
known that this product contained iodine. 
The use of iodine as a skin disinfectant and of 
iodized catgut was given up in many clinics. 
Plummer noticed, however, that the adminis- 
tration of a dose of thyroxin to an exophthal- 
mic goiter patient produced no exaggeration 
of the symptoms, and because of this, he rea- 
soned that some of the typical symptoms of 
exophthalmic goiter, at least, must be due to 
an abnormal product of the gland lacking 
iodine. He started to administer Lugol’s solu- 
tion on a very definite theory; that exoph- 
thalmic goiter is due to an intensive stimula- 
tion of the thyroid, under which the gland 
delivers not only an excess of its normal prod- 
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uct, but an abnormal product which is an 
incompletely iodized thyroxin molecule; and 
that the symptom complex of exophthalmic 
goiter varies with the relative amount of the 
normal and abnormal uniodized thyroxin 
molecule, the latter giving rise to the char- 
acteristic nervous and eye phenomena of 
exophthalmic which 
tion has been found to control so well. 


solu- 
If 
the thyroid is well trained to this intensive 
stimulation, the product of the gland is 
essentially normal and 
postoperative deaths are rare in spite of the 
high basal metabolic readings. If the thyroid 
is not well trained, the stimulation produces 


goiter Lugol’s 


though excessive, 


an excess of the abnormal secretion, and post- 
operative deaths are common and are due to 
the reaction that occurs in these patients 
overloaded with this abnormal product. 

It is most astonishing to observe the change 
that takes place in the condition of the acutely 
sick exophthalmic goiter patient after the 
administration of Lugol’s solution for 6 or 7 
days; to witness the improvement in the 
nervous system of the patient as the pulse and 
metabolic rate fall. It is not unusual to pre- 
pare patients with a metabolic rate of well 
over plus sixty, and a pulse rate of one hun- 
dred and thirty or higher, for a safe thyroidec- 
tomy after a week of preliminary preparation 
with Lugol’s solution—all of whom, with the 
former methods of preparation would have 
had single or multiple ligations with single or 
double lobectomies, performed months after 
the ligation with the morbidity extending over 
a year in some instances. 

By the use of Lugol’s solution the need for 
ligation has been greatly reduced, and the 
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percentage of ligations has fallen from 50 to go 
per cent in some clinics. In the writer’s opin- 
ion ligations should not be entirely abandoned, 
but should be held in reserve as a safe measure 
for the critically sick patient and for the occa- 
sional one who does not respond to the Lugol’s 
preparation. 

One frequently sees a case in exlremis upon 
admission—deep in the throes of a crisis 
improve so much under the iodine prepara- 
tion, administered by the rectum or by paint- 
ing large areas of the skin with the tincture of 
iodine, while the vomiting lasts, that opera- 
tion may be performed safely at the end of 2 
weeks. Before we used the iodine prepara- 
tion, the treatment of such a case was about 
as successful as was the treatment of a patient 
in diabetic coma before we had insulin. When 
one can operate safely upon such cases now it 
is extremely difficult not to become enthusias- 
tic over the whole subject! 

Just a word of warning. With the general 
employment of iodine in goiter prophylaxis 
and with a vague understanding which many 
have that Lugol’s solution will cure goiter, one 
sees many patients who are harmed by the 
incorrect use of iodine. It is well known that 
quiescent adenomatous goiters are made toxic 
by the use of iodine; the effect of iodine upon 
the active adenomatous goiter is still a de- 
bated question. There are some investigators 
who think it does harm, others who think it 
does not. Many colloid goiters in patients 
over 25 years of age contain small adenomata, 
and these patients are harmed by the adminis- 
tration of iodine. 

The writer has been amazed very often to 
find the large doses of iodine which are given 
to patients for long periods of time without 
further examination or observation of those 
patients by physicians, who have but little 
knowledge of goiter pathology. The reluc- 
tance which some surgeons have to administer 
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Lugol’s solution may be due to the fact that 
they have witnessed the harm which arises 
from its incorrect use, or by using it incorrect- 
ly themselves. 

Lugol’s solution given to exophthalmic 
goiter patients exactly as Plummer advises 
greatly reduces the mortality and morbidity 
of the disease. The writer considers it the 
most valuable contribution of the many which 
Plummer has made to the study of this ob- 
scure and treacherous disease. 

DoNALD GUTHRIE. 
BORDERLINE CASES 

The surgeon can judge safely and correctly 
of the state of his patient only when he is at the 
same lime a physician. Moreover, the physician 
who refuses to treat surgical patients and attends 
solely to the treatment of internal diseases, must 
have some surgical knowledge or he will make 


the grossest blunders.—Billroth. 


E have been accustomed to speak of 

certain cases as being on the border- 

line between medicine and surgery. 
The divergence must be in the way of treat- 
ment, because in the bright lexicon of diagno- 
sis, there are no such words as medical or 
surgical. As doctors, we must meet on a 
common ground and exist for a common pur- 
pose. We must focus ourselves on the patient 
and ask ourselves, not how we can parcel him 
It is not 
all of medicine to write a prescription nor to 


out, but how we can best cure him. 


take the blood count; neither is it all of sur- 
gery to cut, nor all of operating to have the 
patient get well of the operation. 

All cases can be divided into three main 
classes: first, those that are frankly medical, 
or at least, those which it is necessary and 
proper for the practitioner of medicine to 
treat; second, those that are on the fence, in 
which both medicine and surgery are needed; 
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and third, those that are obviously surgical 
either at the beginning or at some time during 
their course. 

1. We refer first to those cases that are 
considered to be in the province of the medical 
practitioner, whether he be an internist or one 
of that lost tribe who attend to the wants of 
men from door to door. The only real special- 
ist now left is the general practitioner. These 
diseases are his province: pneumonia, typhoid 
fever, influenza, meningitis, malaria, the dis- 
eases of childhood, and the chronic degenera- 
tive ailments. 

The complications of these conditions, how- 
ever, may be surgical at any time, not to be 
treated necessarily by the specialist, but by 
the practitioner himself. These complications 
must be looked upon with the mechanical eye. 
There are certain conditions with which every 
internist and every medical man should be 
familiar, but they are more or less surgical, and 
must be treated by either manipulative or 
operative surgery. There are operations which 
the practitioner should perform, but he must 
not call this minor surgery. Minor surgery is 
that branch of the art which is done by the 
minor surgeon, and the more minor the sur- 
geon, the more major the operation will be- 
come before he is through with it. The real 
surgeon is content to say that he is trying to do 
surgery. He does not attempt to separate it 
into degrees. There is no other department of 
medicine which is so divided. Do we hear of 
minor neurology, or major ophthalmology? 
Do we hear of minor medicine and major 
medicine? Let us be as kind to the surgeon. 

There should be a tremendous field for the 
medical man, the man with the medical mind, 
in theafter-treatment of the surgeon’s patients. 
Most of the best operators are not the best 
therapeutists. One should have around him 
his best prepared internist, not alone for the 
cases that are doing poorly, but also for those 
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that are doing very well, to keep them from 
doing poorly. He knows something about 
stimulation, or the avoidance of it, and he will 
carry the patient along with that insight into 
his comfort that we do not always possess. 

2. There are certain types of cases in our 
second class which may be designated as those 
“fon the fence.”’ Those are the cases in which 
both the physician and the surgeon are needed 
in the closest association. Reference need be 
made to only a few of these types to illustrate 
what is meant: cases of involvement of the 
thyroid body, the stomach and its related 
organs, the gall bladder, the prostate gland, 
and the abdomen. 

The thyroid gland, the governor of the 
engine—it is shaped like one—is the enigma of 
the human body. When we say that all 
thyroid cases should be submitted to surgery, 
or that none should be, or that the X-ray or 
medicine will cure them all, we are certainly 
far from the truth; but, if we say that all of 
these agents or methods have their place in 
certain cases, we are very near it. The recent 
of the administration of 
exophthalmic goiter brings us back to the time 


revival iodine in 
when it was considered very improper to put 
such patients on that treatment. Thirty 
years ago, when some of the older doctors 
were treating their patients in that way, a 
number of them got well. We have now come 
to know that it has actually cured types of 
this disease, which makes us realize that there 
is nothing new except what has been forgotten. 

The stomach sounds the alarm for the rest 
of the body, and it is well to remember that, 
when a patient complains in the region of the 
stomach, the pathology may not be in the 
stomach. A sickening sight, a foul smell, 
shocking news, may first be felt in the gastric 
region. There are only two real diseases of the 
stomach, cancer and ulcer, and those are so 
related to near by and distant pathology that 
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we should begin our search for stomach con- 
ditions somewhere else than in the stomach. 

Disease of the prostate gland is not always 
surgical. There are some cases that do not get 
to the surgeon and there are some that should 
not get to him. We remove the prostate gland 
and sometimes the patient does not get well. 
We must think of the things back of it all. 
Those are the things that will sometimes kill 
the patient with or without removal of the 
gland and are to be taken thought of by the 
surgeon as well as by the physician. 

All the cases of abdominal ptosis are cer- 
tainly on the borderline—they are amidships. 
Whenever we see a surgeon do a hammock 
operation, we wonder if the patient had not 
better be put into a hammock on the porch 
rather than have several hammocks hung in- 
side of her. The visceroptosis may be part of a 
general derangement, the result of loss of 
nerve tone or of deficiency in fat; and when- 
ever these things themselves are corrected, we 
may not worry over the ptosis. We have a 
right to ask whether the ptosis causes the 
neurosis or whether the fact that the patient 
We sce 


this condition in patients with a long waist, 


is neurotic is behind the whole affair. 


drooping shoulders, slanting abdomen, and 
invariably, so far as I have seen, they are of 
the neurotic type, either the still, the excited, 
or the depressed variety. At any rate, if we 
should have this condition ourselves, we might 
prefer to lift the foot of the bed and sleep that 
way for several months, take an alkaline 
bitter tonic, wear an abdominal support, and 
drink buttermilk and some oily material, rather 
than submit to multiple plicating operations. 

3. The last class, those conditions that are 
frankly surgical in the beginning or at some 
time during their course, include appendicitis, 
gall stones, intestinal obstruction, hernia, and 
tumors, both benign and malignant. We all 


might agree that these represent the common 
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illustrations of conditions which are purely, 
and perhaps only, remediable by surgery. 

A most difficult diagnosis to make is chronic 
appendicitis. We are frank to say that we 
shrink from operating for chronic appendicitis 
unless we can prove that at some time the 
patient has had a definite attack, watched and 
supervised by a competent physician. Even 
then, we might have our doubts. The only 
thing we can be sure of is to practice the art 
of exclusion; and then after eliminating every 
possible cause for the symptoms, perhaps we 
can be persuaded that the appendix might 
possibly be removed. 

Gall stones, purely an incident in gall- 
bladder infection, usually have to come out 
because they produce pain, and sometimes 
the gall bladder should come out with them 
and sometimes it should be left in. 

Intestinal obstruction, when fecal impac- 
tion is ruled out, is so definitely a surgical 
disease that comment seems unnecessary. 

Hernia is always a surgical subject, whether 
remedied by mechanical or operative means. 
We feel sure that every surgeon agrees that 
trauma is not the original cause, that every 
case would be better operated upon early in 
life to prevént all the possibly dangerous se- 
quela which may come with age, and that 
our results usually are good. 

The breast may be taken as an example in 
which both malignant and benign tumors 
occur, and we may thank the propaganda 
recently started for the large number of be- 
nign cases we are now getting, in spite of the 
too great prevalence of the well advanced 
malignant ones. There is only one thing to 
say, and that is, that every lump in the breast 
should be removed, and that all growths in the 
borderland of “possibly malignant”’ should 
have a radical operation performed on them, 
coupled with everything else we can do for the 


patient. Hupert A. Royster. 
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MASTER SURGEONS OF AMERICA 


WILLARD PARKER 


HE nobility of the soul, the loftiness of the ideals, the force of the char- 
acter and the influences of the life, of an illustrious man of the past, can 
be vividly portrayed to posterity no more aptly than through the voice 
of the man’s contemporaries. Thus for telling truly and graphically the tale of 
the distinguished life of Dr. Willard Parker, there have been selected from the 
memorial address to the latter, delivered before the New York Academy of 
Medicine by his intimate friend, Dr. William H. Draper,' the following passages: 

“‘ Nearly six months ago that familiar and honored name, Willard Parker, was 
blotted from our roll, but in our memories it is so deeply graven that the sound , 
of it will always recall to mind one of the most notable figures in the circle of dis- 
tinguished men in which he moved for so many years. He filled, perhaps, for a 
long period, a larger place in popular and professional esteem than any of his 
contemporaries, not because of his superior genius, nor because of great acquire- 
ments, but rather because of a character that somehow grasped at once the affec- 
tions of his fellow men, and made them trust and honor him. 

- . and yet there are few perhaps who lived nearer to him than I did for 
more than thirty years, no one I am sure he inspired with a warmer affection or 
more exalted regard. . . . I can only crave your indulgence if I seem to exag- 
gerate his virtues or to overestimate the influence which he exerted for more 
than forty years in this city as a physician and a public teacher. 

“The story of Dr. Parker’s life is not so remarkable for the incidents or even 
for the achievements of his career, as it is for the singular power he wielded in his 
professional relations to his patients, his pupils, and the public through the simple 
force of his personality. 

“He was born with the century, which his life nearly spanned, in the town of 
Lyndeborough, New Hampshire. . . . He was inspired by his Puritan fore- 
fathers with the love of freedom and the dignity of labor. He tilled the soil on his 
father’s farm. . . . He prepared himself for college with the rewards of his own 
toil, and graduated at Harvard in 1826. His ardent religious nature inclined him 
to the profession of the ministry, but an incident in his Freshman year happily 
diverted his thoughts toward a calling in which his mind escaped the fetters of 

! Tr. M. Soc. New York State, 1885, p. 328. 
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dogmatic theology, and left his religious enthusiasm free to expend itself in prac- 
tical Christianity. One of his classmates had a strangulated hernia, the local 
physician called to his aid the celebrated Dr. John Collins Warren, and young 
Parker was so powerfully impressed with the sagacity and the skill of the sur- 
geon, who speedily reduced the hernia, that he at once resolved to devote his life 
to the study and practice of the healing art. . . . Shortly after receiving his de- 
gree”’ (Harvard 1830) ‘‘he was appointed Professor of Anatomy in the Berkshire 
County Medical College at Pittsfield, Massachusetts, at that time one of the 
leading schools in the country. 

“Tn 1832 he was appointed Professor of Surgery in the Pittsfield school, and 
for four years he held both chairs, lecturing twice daily. In 1836 he moved to 
Cincinnati, where he was called to the Professorship of Surgery in the Cincinnati 
Medical College. He remained there for three years. It was during this period 
that he visited Europe and spent some months in observing the methods of the 
foremost surgeons of that time in England and France. In 1839 he was called to 
fill the chair of Surgery in the College of Physicians and Surgeons in this city, 
and here for more than thirty years he labored with unflagging zeal as a teacher 
of the principles and practice of surgery. 

“His fame as a brilliant lecturer and an accomplished surgeon, his noble 
presence and the wonderful charm of his manner, soon achieved for him all the 
success to which the highest ambition could aspire, and amid all the temptations 
of personal popularity and pecuniary ease, he never lost his enthusiasm or abated 
his labors in behalf of the object which was always nearest his heart, the elevation 
of the standard and the improvement of the methods of medical education. 

“Tn connection with the late James R. Wood, he reorganized the old Alms- 
house at Bellevue into a Hospital, and served there for many years as one of the 
attending surgeons. He was appointed an attending surgeon of the New York 
Hospital in 1856. . . . On the establishment of St. Luke’s, the Roosevelt and the 
Mt. Sinai Hospitals he was made a member of the staff of consulting surgeons in 
these institutions. Indeed he was so identified with the growth of charitable 
enterprises, in the way of hospitals and dispensaries in this city, that he was 
associated with the organization of almost all of them. He was one of the first, 
and for many years one of the most active members of the Pathological Society 
and of the Medical and Surgical Society. His deep and abiding interest in this 
Academy is known to you all. He was one of its honored Presidents. 

“He resigned the active duties of his Professorship in 1870, and was made 
Emeritus Professor of Surgery. . . He was made a Doctor of Laws by Princeton 
College in 1870. 

“He was essentially a broad man with an unbounded faith in the possibilities 
of the science of healing and an enthusiasm that disappointment never 
abated and failure could not quench. He could not be called a learned man, but 
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he was what some learned men never become, a wise man. He acquired his art 
mainly at the bedside, and it was there that he displayed most conspicuously the 
qualities which gave him his high claim to distinction as a physician and surgeon. 
He was always self-possessed, no emergency disconcerted him, no difficulties 
appalled him. He. was uniformly calm and master of the situation. He was a 
keen and comprehensive observer. . . . He was sagacious in diagnosis. . . . 

““No one who has ever seen him enter a sick room can forget the magical 
influence of his alert and cheerful presence. It was as if he brought with him the 
talisman of health. It banished fear and inspired hope. 

“Tt was in his character, however, as a public teacher that Dr. Parker im- 
pressed himself most powerfully upon all who came within the sphere of his 
attractions. He loved to teach. . . . There was something about his enthusiasm 


that was contagious. . . . He was the pioneer in introducing clinical lectures into 
the college instruction. . . . When he entered the amphitheatre his presence 
seemed to fill it; he riveted attention. ... His glance was an inspiration and his 


voice like the voice of a prophet. His manner toward his patients commanded 
confidence and assured sympathy. 

“He never lost an opportunity to impress upon his pupils the limitations of: 
the cure of disease as contrasted with the ever-widening possibilities of its pre- 


vention. 
“It is to be regretted that Dr. Parker was not gifted with a faculty for literary 
work. . . . He was singularly free from prejudices and ever ready to acknowledge 


that new ideas and new methods might be better than the old. 

“Dr. Parker may be said to have originated the operation of cystotomy for 
irritable bladder,” . . . and “the operation for perityphlitic abscess,” . . . the 
latter in 1864 which ‘‘it is certain that he was not aware that Mr. Hancock, of 
London, had done. . . . successfully in 1848. 

“‘He was a man of public spirit. He was interested in all great social ques- 
tions. The public health was to him a subject of the deepest concern. . . . To 
him and the late Dr. John O. Stone we owe the reorganization of our Health 
Board. 

“He recognized in the reckless use of alcoholic stimulants one of the chief 
causes of physical degeneracy, as well as of the poverty and crime, in our times, 
and he showed by his denunciation of intemperance his exalted conception of the 
duty of a physician as the conscientious and uncompromising guardian of health. 
He was for some years the president of the Inebriate Asylum at Binghampton. 

“He was generous, truly, to a fault; he was quick to recognize merit and 
encourage it. He loved to do a kindly act and to speak or write a friendly word. 
. . . He was conspicuously the friend of young men. 

“We are impressed chiefly by his ardent love for his calling, by his entire 
devotion to its high behests and by the singular purity and nobility of his per- 
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sonal character. To these he owed his eminent success in his profession, his 
title to rank high as a physician and teacher, and his acknowledged position in 
the community as one of its most valued citizens. He dedicated himself to his 
work with his whole heart and mind and strength. He never wearied in his 
efforts to augment its usefulness, to maintain its honor and to exalt its claims to 
public confidence. 

“‘He was always aspiring to a clearer vision, he was free from the fetters of 
jealousy and conceit, and untrammeled by the clogs of self indulgence. He served 
his fellow men; he strove to be a lamp unto their feet and alight unto theirpaths.”’ 

Dr. Parker died in 1884. A portrait of him hangs in the Surgeon-General’s 
Library at Washington. The Willard Parker Hospital for contagious diseases of 
the Health Department of New York City was erected in his memory. 

This record of accomplishment and of influence exerted by Dr. Willard 
Parker, furnishes a striking example of the capacity of a single individual to do 
good by a well-spent life. Lives like this one, so rich in kindliness and love for 
one’s neighbor coupled with force of character directed for good, can well be kept 
before the public mind down through the ages, as an inspiration to all in every 
walk of life. WILLIAM CHITTENDEN LuSK. 











TRANSACTIONS OF SOCIETIES 


CHICAGO GYNECOLOGICAL SOCIETY 


REGULAR MEETING HELD May 15, 1925, Dr. CAREY CULBERTSON PRESIDING 


SPECIMEN OF CARCINOMA OF THE APPENDIX 

Dr. W. C. DANForTH: This is a specimen from a 
woman 74 years of age whose previous history was of 
no importance. She consulted her physician because 
of enlargement of the abdomen and obstinate con- 
stipation. A mass was palpable in the abdomen. 
X-ray showed some impingement on the sigmoid. 
She was rather thin and the mass could be felt most 
prominently on the left side. It was suggested that 
she had a carcinoma of the ovary which was prob- 
ably not operable. The abdomen was opened and a 
large mass occupying the left half of the pelvis was 
found. There were numerous metastases in the ab- 
domen. About the eighth or ninth postoperative day 
she had a little hypostasis in both lungs and died 
quite suddenly from rupture of the left ventricle 
caused by an occlusion of the coronary artery. The 
specimen presented is a carcinoma of the appendix. 
There were also large secondary masses in the omen- 
tum which were firmly adherent to this mass. This 
is the second carcinoma of the appendix that I have 
observed. 

The other case was relatively non-malignant. The 
appendix was found to contain carcinoma but the 
patient has remained well. 

THE 


SPECIMEN OF CARCINOMA OF APPENDIX 


Dr. SYDNEY SCHOCHET: This is a specimen of 
primary carcinoma of the appendix, found on routine 
examination. The majority of these cases are clini- 
cally benign. However, 6 per cent of the cases re- 
corded show metastases. Probably the case which 
Dr. Danforth reported belonged to this group. 


REPORT OF A CASE OF NATAL TEETH 


Dr. ScHocHet: The mother was a ii-para, and 
when the child was born two lower incisors were 
present. This is a comparatively rare condition. In 
the literature of the Paris Maternity Hospital during 
a period of 10 years there were only 3 cases in 10,375 
babies. 

Dr. BAER: This condition is not rare. 


HAMATOSALPINX; RUPTURED CORPUS LUTEUM 


Dr. J. P. GREENHILL: The two specimens are 
taken from patients who had symptoms and signs 


of an ectopic pregnancy but in whom operation re- 
vealed pathological conditions much more unusual 
than those ordinarily found in extra-uterine preg- 
nancy. 

One patient had had a full term intra-uterine 
pregnancy 17 years ago and an ectopic pregnancy 
in the right tube 12 years ago. Dr. De Lee terminated 
the tubal pregnancy by a partial salpingectomy. The 
patient this time came to see Dr. De Lee saying she 
had an ectopic pregnancy on the left side. She had 
been bleeding for 27 days. Pelvic examination re- 
vealed a tender, doughy mass on the left side. I 
punctured the cul-de-sac to see if there was any blood 
in the peritoneal cavity. No blood was found so I 
performed a posterior colpotomy and made a careful 
examination. I found on the left side what I thought 
was a typical unruptured tubal pregnancy. The 
mass measured about 8 by 4 by 4 centimeters. A 
laparotomy was performed. The ovary on the right 
side was normal and to it was attached the preserved 
proximal end of the right tube. On the left side was 
the enlarged bluish tube which was felt through the 
colpotomy incision. The left tube and the left ovary 
which was cystic were removed. Examination of the 
tube showed it to be a hamatosalpinx with no evi- 
dence of a pregnancy. 

The second specimen was from a patient 34 years 
old who had 3 living children. 

Twenty-seven days after her last menstrual period 
she had a sudden attack of abdominal pain following 
which she fainted four times. Two physicians were 
called both of whom made a diagnosis of acute ap- 
pendicitis and advised operation which the patient 
refused. Dr. De Lee examined the patient on ad- 
mission to the hospital and felt a tender doughy mass 
on the right side which he diagnosed as an ectopic 
pregnancy. He referred the patient to me. I made 
a pelvic puncture and found old blood. I performed 
a laparotomy and found an unusually large amount 
of free and clotted blood in the peritoneal cavity. 
The left adnexa were negative. On the right side was 
a large blood-clot adherent to the ovary. When this 
clot was removed there was revealed a large corpus 
luteum with a long rent in its outer edge. The blood 
in the peritoneal cavity had come from this tear. 
The right tube was oedematous and reddened. Both 
tube and ovary were removed on suspicion of a 
possible ovarian pregnancy but sections of the ovary 
showed only a corpus luteum, with a large tear in its 
surface. 


529 








530 SURGERY, GYNECOLOGY AND OBSTETRICS 


DISCUSSION 


Dr. MARK GOLDsTINE: Is it a routine practice to 
make a vaginal puncture in every suspected ectopic 
pregnancy? If you find blood and you have not an 
ectopic, of what value is a vaginal puncture? 

Dr. Emir Rets: Will Dr. Greenhill tell us some- 
thing about the history of menstruation in connec- 
tion with these cases? 

Dr. C. E. Pappock: Do I understand that unless 
you find blood you do not operate? Undoubtedly a 
majority of ectopic pregnancies are destroyed early 
and cause no trouble; but when the diagnosis is 
doubtful, the abdomen should be opened. 

Dr. J. P. GREENHILL (closing the discussion): 
I did the punctures because Dr. De Lee asked me to 
and because we do pelvic punctures in nearly all the 
cases where extra-uterine pregnancy is suspected. If 
old blood is found we operate. If no blood is found 
we usually wait. In the first case I followed the punc- 
ture by a posterior colpotomy, and outlined the tubal 
mass with my finger in the peritoneal cavity. 

In answer to Dr. Reis, the first patient had her last 
period March 18, when she began to bleed, and bled 
until she came to the hospital on April 14. Pelvic 
puncture was done 3 days after admission. The 
March period came 3 days earlier than it was ex- 
pected. The patient complained of severe backache, 
her breasts were enlarged, and she felt she was preg- 
nant but in an abnormal way. 

The second patient had her last period on March 
23. She had an attack of pain and fainting on April 
19. She had no external bleeding whatsoever, and 
I operated on her the day she came in. The corpus 
luteum ‘was about 2 centimeters in diameter and 
corresponded in appearance to what is generally 
found at the premenstrual phase of the menstrual 
cycle. 

If old blood is found in suspicious cases we always 
operate. If blood is not found Dr. De Lee usually 
waits. He has had a number of cases during the last 
few years in which he has obtained dry taps. He did 
not operate and according to the subsequent history 
of these patients nothing developed. We consider a 
pelvic puncture as we do a laboratory test or X-ray, 
that is, an additional means of arriving at an accu- 
rate diagnosis before operation. 


FETAL HEART SOUNDS AS A DIAGNOSTIC AID 


Dr. Louis Rupotpu: The location and the in- 
tensity of the fetal heart sounds in obstetrical diag- 
nosis have not received enough attention. Since 
Mayor of Geneva described the fetal heart sounds in 
1818 and Lejumeau de Kergaradec published his 
monograph in 1822 very little has been added to our 
knowledge in the interpretation of the fetal heart 
sounds. 

In pregnancy the fetal ovoid in a known position 
and presentation may have an associated minor de- 
gree of deflexion. A delay in the progress of labor 
gives the suspicion that the fetal ovoid is complicated 


with a slight degree of deflexion. When the head is 
high and the cervix is not sufficiently dilated for pal- 
pation of the sutures and fontanelles, the location 
and the intensity of the fetal heart sounds is an aid 
in determining the cause of delay in the progress of 
labor, particularly in these days when rectal exami- 
nations are largely used in the conduct of labor. 

The variations in the transmission of the fetal 
heart sounds which are heard externally follow cer- 
tain laws governing the transmission of sound. The 
intensity as well as the direction of the sound is de- 
pendent upon the conductivity of the media inter- 
vening between the cardiac chamber, where the 
sound is produced, and the external abdominal wall. 
Irrespective of the presenting part, the fetal body 
may be in an attitude of flexion or extension. There- 
fore the fetal heart sounds from the cardium are 
transmitted to a point on the anterior or posterior 
fetal thoracic wall. (Fig. 1). 

The fetus being in either an attitude of flexion or 
extension is usually in contact with the uterine wall, 
and where this point of the uterus comes in contact 
with the abdominal wall, the point of maximum trans- 
mission is located. Therefore the maximal sounds 
are transmitted from the fetal cardium respectively 
through the fetal back or chest, the uterine wall, and 
the abdominal wail. The intensity of the sounds will 
depend upon the intervening media (intestines and 
liquor amnii), and the character of the abdominal 
wall. In the literature the location of the points of 
maximum intensity of the fetal heart sounds is uni- 
form as shown in Figure 2. 

These facts have been accepted and standardized, 
because in the mechanism of the cephalic and podalic 
positions the fetal ovoid has been held to be in un- 
varying attitudes of flexion, except those that are 
known to be deflexed such as brow or face. 

In recent years roentgenography has come into use 
as a diagnostic aid in obstetrics. These roentgen 
studies may change our conceptions of the attitude 
of the fetus in utero during pregnancy and labor. 
Warnekros has clearly demonstrated by serial roent- 
gen pictures that in the last few months of pregnancy 
and during labor the attitude of the fetus is of vary- 
ing degrees of deflexion in known positions and presen- 
tations. Previous to the use of the roentgen-ray, 
many obstetricians by the usual means of abdominal 
palpation and rectal or vaginal touch, must have felt 
that the fetus was in some degree of deflexion in 
known flexion attitudes. I have repeatedly observed, 
in palpating the fetus in utero late in pregnancy and 
during labor, that in some cases the fetus is not as 
flexed as others have been in the same position and 
presentation. 

In viewing roentgenograms, one sees many varia- 
tions in the relation of the fetal spinal column to the 
maternal spinal column, and to the maternal sacro- 
iliac synchondrosis. In cephalic positions the fetal 
spinal column may lie over the maternal spinal 
column, and then may be placed at different inter- 
vals laterally, until it is found deep in the flank, free 
from the maternal spinal column. If the fetal spinal 
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Fig. 1. Transmission of fetal heart sounds in flexion and extension. 


column is found lying over the maternal spinal col- 
umn, the maternal sacro-iliac synchondrosis is not 
covered well by the fetal head, but as the fetal spinal 
column is found laterally in different degrees, so is the 
maternal sacro-iliac synchondrosis covered more by 
the fetal head, as it becomes more flexed. 

The text-books on obstetrics state that the position 
of the fetus in utero is in a compact attitude in known 
flexion positions, but not in the known deflexion 
attitudes. 

In the normal anterior and posterior positions the 
landmarks where the fetal heart sounds are heard are 
designated on Figure 1, the mode of transmission 
being by way of the back, the sound waves traveling 
in circles as shown in Figure 1 (left). In the deflexion 
attitudes the sounds are heard in the quadrant of the 
abdomen on the side opposite the back, the mode of 
transmission being by way of the chest; the sound 
waves traveling in circles (Figure 1, at right). 
These known premises demonstrate that the fetal 
heart sounds are transmitted by way of the back and 
chest. The questions that arise are: What is the 
significance of double locations of the fetal heart 
sounds? What are the modes of transmission? What 
are the differences in the intensity? 

The above considerations of the mechanism of the 
transmission of the fetal heart sounds raises the 
question of the significance of double location of the 
sounds. Warnekros has clearly demonstrated that 
the fetal ovoid is not in a compact attitude, but as- 
sumes an attitude of varying degrees of deflexion of 
the head and spinal column in the known flexion 
positions. It is also an established fact that the fetal 
heart sounds are transmitted by way of the back and 
chest. Why cannot the fetal ovoid in a flexion posi- 
tion be slightly deflexed so that the fetal heart sounds 
are transmitted to the maternal abdomen by way of the 
back and chest at the same time? Figure 1 demon- 


strates the accepted views explaining why the fetal 
heart sounds are heard at various points on the 
maternal abdomen by transmission. 

Sound is transmitted by waves which travel in 
circles. If the fetal ovoid is a compact flexed body, 
the explanation of the production of other locations 





Fig. 2. The location of the points of maximum intensity 
of the fetal heart sounds is uniform. pp, Podalic pos- 
terior; pa, podalic anterior; cp, cephalic posterior; ca, 
cephalic anterior. 
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Fig. 3. 


of the fetal heart sounds is readily understood. When 
more work is done in obstetrical roentgenology and 
our knowledge regarding the attitude of the fetus in 
utero is increased, we will change our opinions of the 
transmission of the fetal heart sounds. If sound 
waves travel in circles and if the fetus in many posi- 
tions of normal flexion attitudes assumes slightly de- 
flexed attitudes the fetal heart sounds may be (frans- 
mitted by way of the back and chest at the same time 
with the result that the sounds from both sides over- 
lap each other. These sounds being synchronous as 
to rate and rhythm are difficult to differentiate by 
auscultation (Fig. 3). 

The intensity of the fetal heart sounds is depend- 
ent upon the conductivity of the intervening media. 
If we take into consideration the recent roentgen 
pictures of the fetal attitude, we can see that in flex- 
ion attitudes we have minor degrees of deflexion 
in pregnancy and labor, and the intensity of the 
transmitted sound is due to the conductivity of the 
intervening media and the attitude of the fetus in utero. 

I have been studying the significance of the fetal 
heart sounds in areas not related to the back in 
flexion, or the chest in deflexion attitudes. By pal- 
pation and rectal or vaginal examination, I have 
diagnosed normal cephalic positions and presenta- 
tions, but suspected some degree of deflexion of the 
fetal head and spinal column. I have found that I 
could auscultate fetal heart sounds in other locations 
and of different intensities. I have observed in some 
cases of normal flexion presentations that the prog- 
ress of labor was atypical in normal pelves and that 
the labor was protracted. 





Fig. 4. A roentgenogram taken when the cervix was 
dilated to 4 centimeters, head high. 


The following case led me to attempt an explana- 
tion of the variations of the fetal heart sounds. 

Mrs. I. W., age 28, ii-para, came for examination 
March 14, 1923. Her family and personal history 
were negative. Her first labor was in 1917 with 
normal delivery. The last menses were September 
10, 1922; labor was expected July 17, 1923. The 
pelvic measurements were: interspinous 26, inter- 
cristal 30, bitrochanteric 32, Baudelocque 20; trans- 
verse outlet 10, anteroposterior 11. 

On June 18, 1923, a diagnosis of right occipito- 
anterior was made; the head was high and the fetal 
heart sounds were heard in two planes, lower right 
and left quadrants of the abdomen, and were of equal 
intensity. Prenatal examinations subsequently gave 
the same findings. 

The patient entered the Mount Sinai Hospital on 
July 16, 1923, at 12:05 p. m. with pains every 10 
minutes and weak. The cervix was effaced, but 
there was no dilatation; the head was high and the 
bag of waters intact. The fetal heart sounds were 
heard over the right and left lower quadrants and were 
of equal intensity. A diagnosis of right occipito-ante- 
rior with some deflexion of the fetus was made. 

The progress of labor was slow. Examination at 
3:30 p. m. showed 1 centimeter dilatation and the 
head high with pains every 10 minutes and weak. 

July 17, at 10:30 a. m., the cervix was dilated to 4 
centimeters, head high, and the fetal heart sounds 
were the same. A roentgenogram was taken (Fig. 4). 

At 3:45 p. m. examination showed no further 
progress. At 4 p. m. the membranes ruptured 
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spontaneously and in a few minutes the perineum 
began to bulge. At 4:15 there was complete dila- 
tation with the head on the perineum. The fetal 
heart sounds were found on the lower right quadrant. 
Spontaneous delivery occurred at 4:43 p. m. 

At about the thirty-sixth week of pregnancy a 
diagnosis was made of right occipito-anterior and the 
fetal heart sounds were heard over the lower right 
and left quadrants of the abdomen. The fetal back 
did not appear to be deep in the flank. When the 
patient went into labor, the diagnosis before roentgen 
examination was right occipito-anterior, with some 
deflexion in a normal flexion attitude. No vaginal 
examinations were made throughout the labor; by 
rectal examination the relation of the fontanelles 
could not be determined on account of the high head. 
After the roentgen picture was studied, I felt that my 
diagnosis was confirmed. 

In normal flexion attitudes there are four types of 
variations in the fetal heart sounds: 

1. Complete flexion. With the fetal back deep in 
the flank of the mother, the heart sounds are heard 
only over the position of the back. 

2. First degree of deflexion. The fetal heart sounds 
are heard distinctly over the fetal back, and faintly 
in the opposite quadrant or in relation to the fetal 
chest. 

3. Second degree of deflexicn. The fetal heart 
sounds are heard over the lower right and left quad- 
rants and are of equal intensity, being in relation to 
the back and chest. 

4. Third degree of deflexicn. The fetal heart sounds 
are faint over the fetal back and distinct on the op- 
posite quadrant or in relation to the fetal chest. 

Routine prenatal care. A diagnosis is made of the 
position and presentation by palpation and auscul- 
tation of the fetal heart sounds in relation to the 
back and chest at the thirty-sixth week, and the 
locations and the intensity are recorded. The fetal 
heart sounds are systematically recorded until the 
end of labor. I have found cases in which the sounds 
have passed progressively through the four stages 
enumerated. I believe it is possible to follow cases 
from complete flexion attitudes to extreme deflexion 
(face) attitudes, by following the fetal heart sounds 
progressively through the stages enumerated and 
then finding the heart sounds as present in the 
complete deflexion attitude. 

Anterior cephalic presentaticns. At the thirty- 
sixth week the sounds are heard only in relation to 
the back. On subsequent examinations the sounds 
are found in the same or in some type of the varia- 
tions. At the thirty-sixth week the sounds are heard 
in one of the types of the variations. These varia- 
tions frequently change from the thirty-sixth week 
to the termination of labor. 

Posterior cephalic pfresentaticns. At the thirty- 
sixth week the sounds are heard only in relation to 
the back, deep in the flank, or according to the types 
of the deflexion variations. More frequently I have 
found double location of sounds with varying degrees 
of intensity. During the pregnancy and labor the 


. 


intensity changes. In a few cases of left occiput pres- 
entations at the thirty-sixth week of pregnancy, 
I found the fetal heart sounds deep in the left flank, 
but on subsequent examinations the fetal heart 
sounds were heard only in the right lower quadrant. 
These cases gave me grave concern, because I feared 
right mento-anterior presentations. At delivery they 
proved to be occiput presentations. 

Persistent occiput presentations. When the fetal 
heart sounds were heard only in relation to the chest 
the labor was protracted. Ina few cases I found that 
during labor the sounds were heard faintly in relation 
to the back which was a good prognostic sign that 
flexion was taking place, and that rotation would 
therefore be hastened. 

Transverse arrest. When the rotation of the head 
is arrested in the transverse diameter and the sagittal 
suture palpated, and the relation of the fontanelles 
determined, I have found in most cases double loca- 
tions of the fetal heart sounds with varying degrees 
of intensity. 

Podalic presentations are illustrated by the follow- 
ing case: Mrs. B. S. At the thirty-sixth week a 
diagnosis of sacral left anterior was made; the fetal 
heart sounds were heard only in the right lower 
quadrant of the abdomen. ‘This location persisted 
throughout the pregnancy and labor. At delivery 
the presentation was sacral left anterior, with legs 
extended. The explanation for this location is that 
the placenta was implanted on the anterior surface 
of the uterine cavity, the placenta was large, which 
caused deflexion of the back; the fetal chest was dis 
placed downward and outward, in relation to the 
lower right anterior uterine wall, and the heart 
sounds were transmitted to the right side of the 
maternal abdomen. 


CONCLUSIONS 


1. The fetal heart sounds are not transmitted only 
from the back or chest to other areas on the abdomen. 

2. Frequently sounds from two locations are trans- 
mitted to the abdomen at the same time by way of 
the back and chest. 

3. Normal positions and presentations may have an 
associated slight deflexion of the fetal spinal column. 

4. The interpretation of double location and in 
tensity of the fetal heart sounds is an aid in determin- 
ing the cause in the delay in the progress of labor. 


DISCUSSION 


Dr. W. A. N. DorLAND: This paper is interesting 
to me especially because of the possibility of varia- 
tions in the outline of the normal fetal ellipses during 
labor. The work of Warnekros has beautifully 
shown this variation in labor. Recently we had an 
X-ray taken of a breech presentation at 8 months 
which shows that the fetal ellipse is not fixed during 
pregnancy. It is easy to see from this picture how it 
might be difficult to hear the fetal heart sounds un- 
less flexion were complete. 








534 


VISCOSITY OF THE BLOOD IN THE PREGNANT 

Dr. HELIODOR SCHILLER, and Dr. AuGusta R. 
FELSHER: The cells of the living body are con- 
stantly bathed in serum which furnishes nutrition 
and the necessary water, and carries away waste 
products and injurious substances, or promotes their 
chemical combination with other substances into 
harmless substances. A constant exchange between 
the fixed cells of the organs and the circulating cells 
and serum of the blood takes place. 

Metabolism, nutrition, absorption, secretion, ex- 
cretion between the organ cells and the blood and 
lymph stream depend on diffusion, osmosis, filtra- 
tion, and lipoid solubility. As long (Wells) as the 
cell is living there is no constancy in composition, for 
metabolic processes cause constantly varying intra- 
cellular osmotic conditions; new chemical reactions 
are set up and new osmotic currents formed. The 
constant upsetting of the equilibrium is what con- 
stitutes cell life. 

Of the aforesaid powers, diffusion and filtration 
depend among many other factors upon the resist 
ance, the inner friction which the blood experiences 
in circulating through the smallest vessels and cap- 
illaries—the resistance to the relative motion of its 
constituent parts, called viscosity. Viscosity of the 
blood differs quite markedly in its phenomena from 
the viscosity of liquids or fluids, because blood is not 
homogeneous but we have the blood corpuscles and 
blood platelets suspended in the blood. Blood differs 
from a liquid not only because it is not homogeneous, 
but also because blood is a colloid fluid with all the 
characteristics of the colloids. Viscosity and dif- 
fusion are correlated. Not less is viscosity dependent 
on osmotic pressure, represented by the total amount 
of electrolytes in the plasma and the non-electrolytes, 
such as sugar and urea. Oscillations in one or a 
group of them will reflect upon the other, osmotic ir- 
ritation is followed by osmotic reaction. The ability 
of the blood and of the body cells to regulate osmotic 
pressure is great. The cells regulate pressure by taking 
in water, by making use of the secretions from the 
salivary and sweat glands, the stomach, and the in- 
testines (diarrhoea) and principally, however, by in- 
creasing or decreasing the amount of urine to reduce 
or increase osmotic tension. 

The protein-salt union is of the greatest importance 
for the diffusion of the colloids, and since they ma- 
terially change the viscosity of the blood, they re- 
flect the importance of viscosity upon the metabolism 
in general. And if we consider the constant change 
of the blood gases, oxygen and carbon dioxide, with 
the accompanying change in the blood bicarbonate 
figures of the plasma, the increase in size of the eryth- 
rocytes with increased carbon dioxide tension, the 
change of the solids in the plasma, the constant 
changes in the plasma of glucose, uric acid, urea, 
amino-acids (ingestion), lecithin, creatinin, choles- 
terol, acetone bodies—to repeat, the ever changing 
gas tension and changing electrolytes, the wide 
changes during digestion—we must realize that the 
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viscosity of the blood, interdependent so much on all 
these factors, is a constantly changing wave. And 
therefore it is not surprising that we find that vis- 
cosity will change very markedly in the same in- 
dividual at different hours of the day and on different 
days. 

A diet rich in proteins, a vegetarian diet or diet 
rich in fats, hunger, overeating, alcohol, tobacco, 
reduced or increased intake of water, rest, labor, in- 
creased perspiration, diarrhoea, drugs, different al 
titudes, all produce changes in viscosity. Viscosity is 
different in men and women and children, different 
in the tall and heavy and lean and slender; heavy 
work increases viscosity—loss of water and increased 
total protein content of the blood. It is increased in 
cases of vitium cordis, labor is quickly followed by 
marked increased viscosity. The differences in 
viscosity above mentioned, however, are not large, 
the blood protects tenaciously its protein and salt 
content and tries to hold it always at the same level. 
Hess and other investigators found a parallelism be- 
tween the hemoglobin content and viscosity, be- 
tween the specific gravity of the blood and viscosity, 
and also between blood pressure and viscosity. 

Viscosity increases with the protein content, also 
with the content of mineral salts. However iodine 
salts seem to make an exception. They lower the 
viscosity of the blood, which to some extent might 
explain the good results in hypertension following 
the use of potassium iodide, even when syphilis is not 
the underlying cause. 

The number of blood cells naturally influences the 
viscosity as in cases of polycythemia which show 
high viscosity. The same situation is present in high 
altitudes and after a prolonged cool bath. After 
bleeding the viscosity is low through hydramia of 
the blood, the water of the plasma being the first to 
recuperate its quantity. Transfusion with normal 
salt solution lowers the viscosity, laked blood has 
very high viscosity through freeing of highly viscous 
proteins. 

If we hold in mind that viscosity influences dif- 
fusion (osmosis) so important for metabolism, that 
increased viscosity of the blood must necessarily 
throw correspondingly increased work upon the pro- 
pelling forces of the blood (the heart and arterial 
walls) we readily see that clinically, but not diag- 
nostically, viscosity plays an important réle. Vis- 
cosity is not only an expression of the inner friction 
of the blood flowing in the capillaries, it is a true 
chemical and biologic picture of the condition of the 
blood. 

The normal viscosity as compared with water 
under the same conditions ranges in women of the 
ages between 10 and 20 years from 3.1 to 4.9; be- 
tween 20 and 30 years, from 3.5 to 5.1. ‘The methods 
used, the source of blood either direct from the vein 
or from the ear (peripheral blood), the very impor- 
tant factor of the temperature in the room, and many 
other details will affect the results. However, if the 
same observer practices one method to perfection 
and observes certain rules strictly, for instance per- 
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forming the experiment at the same time of day with 
the same room temperature, etc., certain conclusions 
may be drawn. 

The apparatus and method we used for the estima- 
tion of viscosity was that of Hess. We made at first 
a great number of estimations on the normal and not 
until we had the method mastered did we start our 
investigation. Peripheral blood was used. The coag- 
ulation time was estimated by the capillary pipette 
method, and controlled by the slide method under 
the microscope. 

Ancient physicians such as Galen claimed that the 
blood in pregnancy is thicker than normal. It is 
considerably richer in blood lipoids, cholesterol, 
cholesterol esters, and lecithin; and fatty acids and 
the globulins are considerably increased. In the 
later months of pregnancy we find a lower plasma 
bicarbonate level, a state of an uncompensated 
acidosis with increase of ketone bodies. The slight 
cyanosis present could be produced by an impedi- 
ment to breathing through the large uterus—over 
carbonization of the blood—but may be an under- 
saturation with oxygen produced by an abnormally 
great reduction of the blood oxygen during the pas- 
sage through the placenta. If we consider then that 
at least in the later stages of pregnancy there is an 
over carbonization, the strongest factor in the in- 
crease of viscosity; if we consider the increased lip- 
oids, kidney and liver disturbances with retained 
nitrogen proteids and urea, which are correct for a 
good many cases; then we should expect an increased 
viscosity in pregnancy. 

The average viscosity findings of different authors 
as collected in the literature in 54 women is 4.2 while 
I found the average viscosity of 30 pregnant women 
to be 4.63 in the latter part of pregnancy. Case 24 
shows the highest viscosity, 6.7; a coagulation time 
of 1.50; and 1,100,000 platelets. Case 28 shows the 
lowest viscosity, 2.2, a coagulation time of 5.30, and 
170,000 platelets. The blood pressure was 92-72, 
the haemoglobin 68; and there were present oedema 
of the ankles and eyelids, anemia, and hydraemia 
which explained to some extent the low viscosity. 

The low readings of viscosity we found in a woman 
pregnant two months; a viscosity of2.95,coagulation 
time 2.50, hamoglobin 70, and blood pressure 116-80. 
In another woman 3 months pregnant the viscosity 
read 2.75, coagulation time 4.20, haemoglobin 6s, 
blood platelets 90,000. This woman had two quite 
severe hemorrhages and a possibility of a hydatid 
mole was considered. Thus the average viscosity in 
the later months of pregnancy is about 0.4 higher 
than normal. 

Surprising are the findings in 15 women about the 
end of the first week after delivery. The average 
viscosity, in spite of the recent loss of blood, is very 
high, 5.17. Case 8, 7 days postpartum has a viscosity 
of 7.10, a coagulation time of 1.10. All 15 women 
nursed their babies. The cause of the rather marked 
increase in viscosity must be looked for partly in the 
highly viscous protein constituents of the blood dur- 
ing the process of involution of the uterus and partly 
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in lactation. The blood platelets were counted in to 
women, two of them in the second and third months 
of pregnancy, the rest toward the latter part of preg- 
nancy. The average number of blood platelets in 
these 10 women was 392,000, the average in the 
normal women between 250,000 and 500,000. Case 
24 shows a high count of 1,100,000, a coagulation 
time of only 1.50. In Case 46, no platelets could be 
seen, either in the native or stained slide. Case 47 
has a very low count of 90,000. 

Concerning the correlation between coagulation 
time and viscosity, it can be said that there seems to 
be in some cases a strict parallelism between them. 
Case 8 shows a viscosity of 7.1 and a coagulation 
time of 1.10; Case 4 a viscosity of 6.7 and a coagula 
tion time of 1.35; Case 24 a viscosity of 6.7 and a 
coagulation time of 1.50, blood platelets 1,100,000. 
But this parallelism does not hold good all the way 
through my cases. Case 10 with a viscosity of 5.09 
has a coagulation time of 3.15; Case 29 a viscosity 
of 5.8 and a coagulation time of 5.30; Case 27 a 
viscosity of 4.1 and a coagulation time of 6.10. On 
the other side low coagulation is correlated to a high 
blood platelet count and vice versa. However, the 
number of blood platelet counts is too small to allow 
definite conclusions. This much can be said: 

1. The viscosity of the blood of pregnant women 
in the latter part of pregnancy is higher than in the 
non-pregnant. 


TABLE I.—-AVERAGE VISCOSITY 


Month Coagu- No. of 
Case of preg- Vis- lation blood 
No nancy cosity time Age Child platelets 
I oth 4.50 BAG $4.5  ieibieation 
2 7th 4.60 3.30 19 ie, enceen 
3 8th 4.85 3.30 32 Me evichek 
4 oth 4.80 5.30 19 * aoe 
5 oth 4.95 2.15 38 Pe 
6 oth 5.90 3.15 29 a. ~«asauds 
¥ 7th 4.80 3.00 21 cree 
8 6th 4.45 4.10 34 rer 
9 oth 4.10 3.45 22 8 80s chm 
10 8th 5.25 4.00 21 sbeser 
11 sth 4.10 4.30 25 C—O Toe 
12 6th 4.45 2.50 20 - a 
13 Sth 4.70 3.30 32 ee oe 
14 sth 4.25 4.50 20 ry sanees 
15 7th 4-55 4.15 36 ann 
16 8th 4.10 3.45 22 or 
17 6th 3.95 7.00 22 _ aero 
18 7th 4.30 4.00 25 ae 
19 6th 4.25 3.25 24 a 86s has 
20 7th 4.05 3.15 24 ee 
21 oth 4.70 4.45 20 —- secede 
22 oth 4.98 4.30 19 ~ eee 
23 7th 4.30 5.00 23 3rd 380,000 
24 10th 6.70 1.50 24 4th 1,100,000 
25 8th $.25 2.40 680,000 
26 6th 5-45 4.30 26 3rd 800,000 
27 3rd 4.10 6.10 36 8th 70,000 
28 7th 2.20 5.30 170,000 
20 5th 5.8 5.30 27 2nd 180,000 
30 oth 4.10 3-45 20 3rd 450,000 
31 2nd 2.95 2 50 16 ist 
32 3rd 2.75 4.20 18 ist go0,000 
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TABLE II.— VISCOSITY ABOUT WEEK POSTPARTUM 
Day 

Case post Vis Coagu- 

No. partum cosity lation Age Para 
I rith 4.85 3.6 38 4 
2 roth 4.90 2.25 
2 \y 5.10 2.3% 30 7 
4 roth 6.7 1.35 19 I 
5 3rd 4.45 6. 18 I 
6 roth 5.50 £.2¢ 18 2 
7 oth 5.10 1.50 27 I 
8 7th 7.10 1.10 20 I 
9 rith 4.65 2.2 30 4 
10 roth 5.90 3.15 29 s 
It 1oth “ie - 1.30 2 I 
12 7th 5.9 2.2 27 2 
13 oth 5.00 2.30 20 I 
14 5th 5.05 4.15 21 I 
15 7th 4.05 a5 24 2 


2. It is higher in the second week postpartum in 
the nursing mother. 

3. A parallelism between viscosity and coagula- 
tion is not apparent. 


DISCUSSION 


Dr. C.S. Bacon: This is a very interesting study, 
but there is no attempt made to make use of this 
method for practical purposes. For that reason it is 
all the more interesting. We are generally looking 
for something that we can use. In the past, attempts 
have been made to make practical use of the vis 
cosity of the blood but these have failed. It does 
not follow that the attempts will always fail. My 
interest in the subject has been to find the relation 
between the increased viscosity of the blood and in- 
creased blood pressure. The relation between the 
coagulation time and the viscosity is interesting and 
may have a bearing on the problem. 

I arose, not for the purpose of adding anything to 
the discussion; but I dislike to see a paper that is-of 
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such interest as this allowed to pass without a word 
of comment. 

Dr. C. E. Pappock: L agree with the last speaker. 
It is not right to let this paper go without comment. 
The essayist has not come to any definite conclusions, 
but he shows a large amount of work, which, with 
further investigation, may be of much value. 

I would like to ask him if he came to any conclu- 
sions as to why the viscosity was higher in the second 
week of the puerperium than it was at the time of 
delivery. 

Dr. J. P. Greenniti: I would like to ask Dr. 
Schiller whether any of his patients had toxemia and 
if so, whether he found any change in the viscosity of 
the blood. We know that the blood of toxamic 
patients has a tendency to clot very rapidly and 
although Dr. Schiller said there was no parallelism 
between blood clotting and viscosity, still there may 
be a change in the viscosity of the blood of patients 
with toxamia due to factors other than abnormal 
clotting. 

Dr. HELIODOR SCHILLER (closing the discussion) : 
Several years ago in studying the blood chemistry of 
pregnant women I found cholesterol and cholesterol- 
esters and lipoids very much increased toward the 
end of pregnancy. I thought this increase easily 
explained the increase in the viscosity of the blood of 
the pregnant. This increase of cholesterol and lipoids, 
however, disappears very soon after delivery, and 
surely could not offer an explanation for the definite 
increase of the blood viscosity after delivery. The 
absorption of products produced by the involution 
of the uterus might explain it better. All conditions 
present after delivery would make us expect to find 
a decrease in viscosity. I have no explanation to 
offer for the definite increase in the viscosity of the 
blood which takes place toward the end of the first 
week of pregnancy. 

There were no cases of toxemia among those in- 
vestigated. All cases were normal. 
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